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FOREWORD

This study on utility-sponsored energy conservation programs was
undertaken in response to House Resolution No. 14, H.D. 1, adopted during
the 1987 legisiative session. House Resolution No. 14, H.D. 1, requested the
legislative Reference Bureau and the Public Utilities Commission to recommend
legislation or rules to authorize the Commission to require that utilities
provide financing mechanisms for consumers and producers to establish
alternate energy and conservation technologies in Hawaii.

Accepting the premise that energy conservation is an immediately, viable
means of increasing energy self-sufficiency, the report examines the structure
and elements of utility-sponsored energy conservation programs, with findings
and proposed legislation for a pilot project to evaluate the benefit of similar
programs in Hawaii.

The Bureau extends its sincere appreciation to the following individuals
whose cooperation in providing information, assistance, and guidance in the
preparation of this study was invaluable: Gerald lLesperance, Lynn Y. S.
Zane, Bud Barlow, James Leonard, and Carilyn Shon of the Energy Division,
Department of Business and Economic Development; William Milks, Executive
Director of the Consumer Advocacy Division, Department of Commerce and
Consumer Affairs; George lwahiro, Ann Yamamoto, and Alan Lloyd of the
Hawaiian Electric Company, Inc.; Richard Neill of the Hawaii Natural Energy
Institute; Norman Lee of the Public Utilities Commission; Deborah Bernau of
the National Conference of State Legislatures; Paul Markowitz of the Energy
Conservation Coalition, Paul Storms, Investigator, Utilities Division of the
Arizona Corporation Commission; Dave Schunke, Supervisor, Engineering
Section of the ldaho Public Utilities Commission; Jeffery M. Fang, Director,
Energy Conservation Programs, Illinois Commerce Commission; Dawn M.
Vance, Public Information, Utilities Division, lowa State Utilities Board;
Elizabeth Paine, Director of Finance, Maine Public Utilities Commission;
Thomas Henderson, Senior Analyst, Nevada Public Service Commission; Sam
Swanson, Chief, Energy Conservation and Environmental Analysis, Office of
Energy Conservation and Environment, New York State Department of Public
Service; Steven Schue, Economist, Oregon Public Utilities Commission; and to
each person listed in Appendix A.

Special acknowledgement is made for the research, assistance, and advice
provided by Gary lge, formerly with the Public Utilities Commission.
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Director
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Chapter 1

INTRODUCTION

The 1986 revision of the Hawaii State Plan identifies, as one of its
primary goals, achieving increased energy self-sufficiency through alternative
energy development and energy conservation. Presumably with that goal in
mind, the Fourteenth Legislature, 1987 Regular Session, adopted House
Resolution No. 14, H.D. 1 (see Exhibit 1), requesting the Legislative
Reference Bureau and the Public Utilities Commission to study and recommend
necessary legislation and/or rules for the Public Utilities Commission to
require electric utilities to initiate programs that would provide financing
mechanisms for individual consumers and producers to establish alternate

energy and conservation technologies in Hawaii.

Salient Points of House Resolution No. 14, H.D. 1

House Resolution No. 14, H.D. 1, sets forth the following principal

assumptions and concerns:

{1} Reductions in the cost of electricity have not kept pace with oil
price reductions in recent vyears. Development of the State's
alternate energy industry has not progressed as rapidly as
anticipated, partly because of the perception that the industry
lacks economic viability. Nevertheless, alternate energy
technologies present the only alternatives for  achieving

independence from nonrenewable sources of energy.

{2) Energy utilities possess both the technical expertise and large
amounts of capital to invest in alternate energy ventures and
conservation improvements. Moreover, in some areas of the
country, utilities have become the major source of financing for

these activities.



UTILITY-FINANCING OF ENERGY CONSERVATION

(3) Utility financing programs generally fall into three broad categories:
direct loans, loan guarantees, and rebates. The majority of the
programs offered are direct loans with interest rates ranging from
zero to current market rates. The following have sponsored
successful financing programs: Portland General Electric Co.,
Pacific Gas and Electric Co., Tennessee Valley Authority,
Bonneville Power Administration, and utilities operating in New York
State.

{4) Utility financing programs are economically simplistic and provide
important benefits. Nevertheless, important issues must be

addressed prior to developing utility financing programs.

The resolution requested the Bureau and the Commission fo:

(1) Study utility financing programs and to recommend legislation or
rules authorizing the Commission to require that utilities develop

simifar programs in Hawaii, and

(2) Enlist the assistance of the Energy Division, Department of
Business and Economic Development, the Consumer Advocate, and

the local electric utilities.

Methodology

Staff from the Bureau and the Commission met initially to formulate an
approach to the study and assign various tasks to be accomplished. It was
agreed that the Bureau would undertake the majority of the report drafting,
with the Commission providing input and technical assistance for subject areas
within its expertise. Additionally, commission staff drafted several
subsections of the report: these are identified and authorship is acknowledged
where appropriate. Bureau and commission staff shared data gathering
activities and jointly met with each party or a representative thereof, as

requested in the resolution, for discussion and information gathering.
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To obtain data from on-going utility financing programs, the Commission
sent letters requesting information +to nineteen state public utilities
commissions as well as Tennessee Valley Authority and Bonneville Power
Administration. These jurisdictions are listed in Appendix A. All but one
jurisdiction responded, and most responses included a wealth of information
on utility-sponsored energy conservation programs. Other data gathering
activities included contacting the United States Department of Energy and
various energy conservation organizations and reviewing a multitude of
written material on alternate energy and energy conservation. To a lesser
extent, background review was conducted of materials on petroleum supply
and pricing, the utility ratemaking process, and traditional energy

technologies and supply.

Based upon the interviews and research on alternate energy
technologies, it became apparent that the stumbiing blocks to immediate,
large-scale alternate energy development are too complex to be alleviated by
the type of utility financing programs envisioned by House Resolution No. 14,
H.D. 1. Nonfossil fuel sources clearly provide the long-term answer to
Hawaii's energy supply problem. But large-scale development of these
alternate energy sources requires the commitment of resources on a level
considerably higher than what can be achieved through utility financing
programs. Furthermore, information obtained on these programs revealed
that, with the exception of solar {echnologies, they concern financing for
energy conservation measures. Accordingly, it was determined to focus the
remainder of the study and recommended Ilegislation on utility-sponsored

energy conservaiion programs.

Organization of the Report

The report consists of the following:

Chapter 1 is the introduction.

Chapter 2 reviews the problem with continued reliance on imported oil.
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Chapter 3 discusses the potential that alternative energy sources and

energy conservation have for reducing the State's oil dependency.

Chapter 4 presents an overview of utility-sponsored energy conservation

programs.

Chapter 5 discusses elements that should be considered in developing a

utiiity-sponsored conservation program.

Chapter 6 contains findings and recommendations, including proposed

legislation, and is followed by various exhibits and appendices.



Chapter 2

STATEMENT OF THE PROBLEM

The Oil Supply Dilemma

Although the energy crisis generated by the 1973 OPEC oil embargo is
but a distant memory for many, energy experts warn that overdependence on
this rapidiy diminishing source of energy leaves us in a perilous position.?
The United States accounts for nearly 35 per cent of the total free world's oil
consumption (see Appendices B and Cj, while holding only 4 per cent of the
world's oil reserves? (see Appendix D). Further, the vast majority of oil
wells in the United States are nearing the end of their productive lives.
Domestic production of oil peaked in the early 1970's and has been declining
ever since. Proven oil reserves are down to approximately 27 billion barrels
of oil, which is projected to last 9 years at current production rates or 5

years at present consumption rates.?

wWhen the bottom fell out of the oil market in 1986, the price of a barrel
of crude oil feil to less than one-third of what it was 5 vears eariier: at the
start of 1986, prices stood at %26 per barrel; by mid-1986, they had slipped
below $10. The immediate effect of the price drop was a huge slump in
domestic exploration and drilling, foflowed by a sharp decrease in domestic
production.*® As a result of the domestic oil slump, oil imports to the United
States have increased dramatically from 27 per cent of total United States
supply less than 2 years ago to nearly 40 per cent today.® Worse, United
States dependency on oil imports is expected to increase if oil prices remain
low. In fact, a recent United States Department of Energy report estimates
that the United States will be importing 50 per cent of its oil needs by the
mid-1990’s . ®

increased United States reliance on imported oil heightens the importance
of the politically volatile Persian Gulf region where two-thirds of the free

world's reserves are located’” (see Appendices D and E). The almost daily
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appearance of news articles concerning mounting tension in the Persian Gulf
reminds us that a disruption in the flow of ocil or a sharp price escalation in
the world oil market could have a crippling impact on our economic and
societal well-being. Indeed, recent political events already have created price
swings, with the oil market "rising and falling in direct relation to the amount

of tension in the Gulf at any given moment."®

Hawaii's Qil Dependency

The outlook is even more bleak for Hawaii where oil plays a major role in
the State's economy. As a result of their volcanic origins, the Hawaiian
islands have no indigenous fossil fuels such as oil, coal, or natural gas.
Accordingly, the State must rely upon imported fuel for most of its energy
needs. Unlike most of the other 50 states, however, Hawaii depends upon oil
for over 90 per cent of its total energy needs (see Figure 1). This reliance
on oil is twice the national average (see Appendix F and Figure 2).
Furthermore, oil is the source of almost 90 per cent of Hawaii's electricity.
This is in dramatic comparison to the rest of the nation, where the majority
of electricity is generated by coal, followed by nuclear power, natural gas,
and hydroelectricity. Oil, on the other hand, generates only 4 per cent of
the electricity {see Figure 3).

fn 1985, Hawaii spent approximately 10 per cent of the gross state
product or over $1 billion to import oil.® Last year, over half of the
imported oil came from foreign countries, including those in the Middle East
{see Figure 4). Consequently, Hawaii is extremely wvulnerable to possible oil
supply disruptions or price increases threatened by current political
instability in the Middle East., Moreover, the combination of the net outfiow
of dollars for oil, Hawaii's near-total dependence on imported oil, and the
political unrest of major oil producing nations threaten the State’'s economic

stability and cast doubt on its ability to meet future energy needs.?’

Recognizing Hawali's vulnerability, the Hawaii State Plan, in establishing

priority guidelines to address areas of statewide concern, has identified the
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objective of increasing energy self-sufficiency by pursuing a policy of
reducing dependence on oil while providing an adequate and dependable
supply of energy at reasonable cost. The plan envisions achieving this goal
through the development and commercialization of alternative energy sources

and the conservation of energy.’!?

Figure 1
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Figure 2

ENERGY USE BY SOURCE, U.S. & HAWAIl: 1986
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Figure 3
ELECTRICITY BY SOURCE, U.S. & HAWAIL: 1886
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Figure 4

HAWAII NET PETROLEUM IMPORTS
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Chapter 3

SOLVING HAWAII'S ENERGY PROBLEMS

Part |. Developing Alternative Energy Sources:
A Supply-side Option

Although lacking in fossil fuels, the Hawaiian Islands are blessed with an
abundant supply of indigenous energy resources which ultimately are expected
to replace oil in satisfying the State's energy requirements, These
"alternative” resources already satisfy over 10 per cent of the State's
electricity production; the rest is generated by oil (see Figure 5). Despite
this progress, Hawaii's alternative energy industries appear to be at various
stages of development: some are in the experimental stages; others are
technologically feasible, but do not yet appear to be sufficiently cost-effective
for widespread commercialization. Moreover, most of the progress toward
energy self-sufficiency has been on the neighbor islands, not Qahu where
approximately 80 per cent of the State's population® consume 82 per cent of
the electricity produced statewide.? Figure 6 graphically illustrates the
considerable progress of the Neighbor islands, especially the Big Island and
Kauai, compared to Oahu where oil is needed for nearly 898 per cent of the
electricity generated. This statistic is even more compelling in terms of
Oahu's energy needs, considering that electricity production accounts for

nearly 32 per cent of the State's total energy use (see Figure 7).

The development and potential of Hawaii's alternative energy resources is

discussed in the remainder of Part |[.

10



Figure 5

ELECTRICITY PRODUCTION: 1986
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Figure 6
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Figure 7
ENERGY USE BY SECTOR, U.S. & HAWAIIL: 1985
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Geothermal

The brightest hope for a locally available alternative energy source is
geothermal energy produced from the earth’s internal heat. Superheated
steam released from volcanically heated groundwater is piped through turbine
generators, resulting in electricity. Studies have led to estimates that the
Big lIsland alone is capable of producing between 1,000 and 3,000 megawatts
of energy.’ To put the potential of geothermal energy in perspective, the
average power consumption of the entire State is approximately 800
megawatts.* Currently, geothermal supplies only .07 per cent of the State's
energy needs (see Figure 2); this energy generates .2 per cent of the
electricity produced statewide and 2.6 per cent of the Big Island's electricity
{see Figures 5 and 6). However, one developer is expected to provide 25
megawatts of geothermal power to Big [sland residents by the end of 1993.

Also, the Hawaii Supreme Court recently cleared the way for a second

13
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developer to begin exploration and development of 100 megawatts of

geothermal resources on the Big Island.®

Further commercial development of geothermal energy will depend upon
the price of 0il® and the ability to transmit up to 500 megawatts of geothermal
energy to Oahu.’ This ability hinges on the development of a $450 million
deep-water transmission cable between QOahu and the Big Island and the
development of geothermal steam fields and construction of power plants that
would cost an estimated $1.3 billion.® But even if the cable system proves
technically feasible, several cther issues concerning financing, construction,
operation, ownership, and regulation will have to be resolved before the cable

could be installed.?®

OTEC

Another local possibility for producing very large quantities of energy

*  Ocean thermal energy conversion or

lies in Hawaii's territorial waters.?
"OTEC"” uses the temperature difference between warm surface ocean water
and deep cold ocean water as a source to produce energy. Two major types
of OTEC heat engines have been under study,!® but commercial application is
many years away. Further research is needed to identify and solve remaining

technical and environmental problems and improve economic viability.*?

Biomass

Biomass (a contraction for 'biological mass") presents Hawaii's most
versatile renewable energy resource, producing electricity as well as liquid
and gaseous fuels for a variety of end uses.*® Biomass is converted into
energy through processes such as direct combustion, gasification,
liquefication, and biochemical conversion. Although biomass includes
agricultural crops, grasses, trees, algae, and animal wastes, it is most often
associated with isiand sugar mills, which generate electricity by burning

bagasse, a by-product of sugarcane processing, and sell the excess to island

14
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electric companies. In 1986, biomass energy provided 38.2 per cent of the
gross electricity produced on Kauai, followed by 33.1 per cent, 21 per cent,
and 1.9 per cent on the Big lsland, Maui, and Oahu, respectively (see Figure
6), and accounted for 9.12 per cent of the total energy used and 8.1 per
cent of the electricity produced statewide (see Figures 2 and 3).
Furthermore, restoration of Molokai's long-idle biomass plant, which is capable
of providing 60 to 70 per cent of that island's electricity, reportedly is under

consideration.

Hydropower

Hydropower, which converts the potential energy in rapid water flow
into electricity, accounts for a significant portion of the electricity produced
on the neighbor islands. |In 1986, hydropower generated 9 megawatts or 13.8
per cent of Kauai's electricity, 6 megawatts or 4.1 per cent of Maui's
electricity, and 4 megawatts or 2 per cent of the Big Island’s electricity {see
Figure 6). Oahu has little hydroelectric potential because the island's
topography presents few suitable sites for its development. Seven additional
hydropower installations are under consideration on the Big lIsland, Kauai,
and Maui that could boost the State's hydroelectric capacity from 20 to 50

megawatts. **

Wind

Wind machines, or wind energy conversion systems (WECS), employ the
kinetic energy of the wind to turn the aerodynamically shaped turbine blades
to power a water pump or rotate magnets in a generator or alternator to
produce electrical energy. Among the 50 states, Hawail is second only to
California in the supply of wind-generated electricity.!® Almost 500 wind
turbines supplied about 30 megawatts of power and 79 million kilowatt hours
of electricity annualiy--nearly 1 per cent of the State's demand (see Figure
5).%%  The State's electricity requirement could be supplied many times over

if wind energy potential alone is taken into account.*’ The islands’

15
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prevailing northwest tradewinds and mountain ranges present excelient
conditions for wind-generated electricity, especially on the Big Island (see
Figure 6). But because the fluctuating nature of wind makes it unpredictable
and, therefore, not a firm energy source, utilities estimate they can depend
upon a wind penetration level of only 10 to 20 per cent of their total

®  Accordingly, long-term operating data and further

generating capacity.®
research are needed to heip solve reliability problems and improve the level of

economic risk.?'?

Direct Solar

The sun provides about 14,000 times more energy than the amount of
fossil energy consumed in one vyear.?® Harnessing solar energy directly,
however, is challenging because of sunlight's diffusion and variability.
Ceonsequently, unless it can be stored in sufficient amounts, it also presents
reliability problems for electrical utilities in terms of reducing their peak

power load requirements.?!

The most common means of utilizing solar energy
is by collecting it in the form of heat and using the heat directly for heating
water or for space heating or cooling. Solar hot water heaters are
commonplace in Hawaiian homes, with over 40,000 installed.?* 1t may be
sometime, however, before the more exotic solar applications for converting
sunlight into electricity, such as photovoltaic cells or solar ponds, will be in
large scale commercial wuse. ?? For example, the technology behind
photovoltaic systems, which use solar cells to collect and convert sunlight
directly into electricity, requires large areas of land to produce substantial
amounts of electricity and thus may be too expensive for large scale

% And solar ponds, which collect solar radiation and store

commercialization.
it as heat for conversion to electricity, while attractive, are still in

developmental stages.?®

16
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The Effect of PURPA

In addition to the constraints discussed in the preceding sections, the
effect of oil prices on large-scale private development of alternative energy
industries must be understood. The 1978 federal Public Utilities Regulatory
Policies Act (PURPA) atltempted to assist the alternative energy industry by
requiring electrical utilities to buy alternative power when it is offered at the
same price it would cost the utilities to produce the same amount of electricity
in their own oil-fired generators.?® This amount is known as the “avoided
cost.” When the price of oil was over $30 per barrel, PURPA helped spur

t.?7 At the moment, however, the industry is

alternative energy developmen
still suffering from the 1986 oil glut. The low cost of oil has had a
discouraging impact on alternative energy investment because it results in
reducing the amount utility companies must pay under PURPA to purchase
electricity from alternative energy developers.?® For example, when oil
prices plunged from $32 a barrel of oil to under $20 a barrel in 1886,
Hawaiian Electric's avoided cost dropped from almost 7 cents a kilowatt-hour

to less than 4 cents.?®

The current avoided cost is not sufficiently attractive to encourage large
investment in alternative energy development. In fact, it has been estimated
that further progress in developing alternative energy industries will not be
financially attractive until the price per barrel rises well over $20; and it will
have to rise higher than $30 per barrel to make it attractive to pursue

bringing geothermal electricity to Qahu.?°

Summary

Although considerable progress has been made toward achieving energy
self~sufficiency through alternative energy resources on the neighbor islands,
there has been comparatively little advancement on Oahu. And, Hawaii cannot
achieve energy self-sufficiency through alternative energy resources unless
that energy reaches QOahu. This is unlikely to happen until various

technical, environmental, and financial constraints on alternative energy

17
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development can be overcome or alternative energy produced on neighbor
islands can be transmitted to Oahu.3®' Accordingly, the statewide transition

from an oill-based to an alternative energy economy appears to be years away.

Thus, absent considerable improvements in market conditions and
techneology or additional, substantial subsidies, alternative energy does not
provide the immediate solution to Hawaii's energy problem. Given the State's
extreme vulnerability and need to ensure future energy supply, it is critical
to reduce the State's dependency on oil as rapidly as possible.?? Hawaii
cannot sit idle, waiting for market conditions to improve and technology to be
developed, while other energy options exist that are immediately available.
Energy conservation is one option that should not be overlooked as an interim

approach to reducing dependency on imported oil.

Part Il. Conserving Energy: A Demand-side Strategy

Traditionally, energy needs have been met by increasing available
supplies; i.e., & supply-side sirategy. Energy conservation, on the other
hand, is a demand-side strategy that stretches current supplies by increasing
the efficiency of energy use. Instead of concentrating on efforts to match
the energy supply with demand, conservation focuses on efforts to bring the
demand for energy in line with probable supply. Energy conservation offers
a demand-side alternative to traditional supply-side strategies for meeting
energy needs. Consequently, its proponents contend it should be viewed as
a resource on equal grounds with traditional sources of energy supply, such
as oil, coal, gas, and nuclear power.?*® The rationale for viewing large-
scale, efficient energy use as a resource has been explained by one

commentator as follows:*"
For purposes of meeling new system needs for power, a kilowatt-hour

preserved from waste is indistinguishable from a kilowatt-hour

delivered to consumers by a new power plant.

18



SOLVING HAWAII'S ENERGY PROBLEMS

The possible benefits of energy conservation are immense. Of the
potential energy rescurces, energy conservation is the only one that can be
aemployed immediately by all consumers using existing technology, with minimal
cost, and causing little or no environmental disruption.?®® Studies show that
consumers nationwide can conserve between 20 per cent and 40 per cent of

38

current energy use without significant inconvenience. These savings over

a fifteen-year period would surpass the energy available from all of Alaska's

37 In  Hawaii, energy

economically recoverable oil and natural gas.
conservation measures already have resulted in a 20 per cent overall
reduction of oil consumption.?®? Moreover, many energy experis view
conservation as a means of reducing Hawaii's dependency on oit during the

time required to complete the transition to nonpetroleum fuels. ??

Additionally, conservation could result in increasing the State’s economic
competitiveness. Expenditures on conservation generally create more regional
employment opportunities than power plant construction.®*® Reasons
contributing to this are that conservation programs tend to be more labor
intensive and are less dependent on imports from other regions as compared
to power plant construction.*! Furthermore, to the extent that the cost of
investing in conservation is less than traditional energy facilities, it frees up
capital for investment outside the energy sector. Investments in other areas
of the economy are almost certain to create more jobs than investments in

energy."?
For the immediate future, then, energy conservation appears to offer a

cost-effective, readily available, and environmentally benign strategy for

meeting the State's energy needs.
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Chapter 4

DESCRIPTIVE SUMMARY OF UTILITY-SPONSORED
ENERGY CONSERVATION PROGRAMS

As primary producers and suppliers of energy, utility companies have
become, in many instances, major promoters of energy conservation. The
reasons why and the ways in which utilities promote conservation are the

subject of this chapter.

impetus for Utility Involvement in Energy Conservation

One of the many wide-ranging effects of the 1973 Arab oil embargo was
to spur utilities into an earnest search for methods to promote energy
conservation. As climbing fuel costs drove up utility rates, legislators and
regulatory commissions, in response to rising consumer protests, sought ways
to cut utility bills. As a result, regulatory commissions began to direct
utilities to pursue conservation as a less expensive means of recapturing
energy.! Widespread utility involvement in energy conservation occurred
largely as a result of the National Energy Conservation Policy Act of 1978,
which required all major gas and electric utilities to offer on-site energy
2 The audit programs instituted as a result

audits to residential customers.

became known as Residential Conservation Service {(RCS) programs.

Since the late 1970's, most utilities have expanded their activity to
include promotion of conservation through education and a variety of financial
incentives. The motivation spurring on this activity on the part of utilities
generally includes any one or more of the following: compliance with state
statutory or regulatory requirements; a sense of public service obligation; a
public relations strategy: and a realization of the nead to stretch rescurces to

maintain a long-term balance between supply and demand.?
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Furthermore, it is not unusual for a utility to begin a program for one
reason, but continue it for an entirely different reason after its original goal
has been met. For example, when Pacific Gas and Electric Co. (PG&E) began
its Residential Conservation Financing Program in 1881, it considered
conservation an important part of its energy supply strategy. By 1986, PGsE
had achieved excess capacity, but continued to offer the program for public
relations purposes and to comply with Public Utility Commission
requirements.* Likewise, Portland General Electric Co. (PGE) determined in
1977 that conservation was necessary to extend their energy supply. PGE
presently has sufficient excess supply to last several years, but continues to
encourage participation in its Weatherization Financing Program for the
physical comfort of and the lower utility cost to its customers.® Finally with
respect to utility motivation, it should be noted that experience appears to
indicate thal aggressive action by regutatory commissions in  promoting
conservation has played a key role in producing utility-sponsored programs

that achieve impressive results.®

Today utility involvement in energy conservation is commeonplace.
Several hundred of the larger gas and electric utilities are involved actively
in energy conservation, and the number of conservation programs they
sponsor is substantial. For example, a 1983 survey of utility end-use
projects identified 351 energy conservation programs being sponsored by the
298 electric utilities responding.” This figure undoubtedly has increased
considerably over the last four vyears, especially given that two New York
State utilities were responsible for operating at least 40 conservation programs
for the residential, agricultural, commercial, and industrial sectors in 1986
alone.® Moreover, a 1985 survey of state regulatory commissions indicated
utilities in 34 of the 50 states offer financial incentives to encourage

customers to participate in energy conservation programs.’®

Information has been gathered on as many of these utility sponsored
conservation programs as possible, focusing particularly on those that include
financial incentives. Given the number of these programs and the substantial
amount of information obtained, it is not possible to describe each program

individually. Instead, an attempt has been made to identify and summarize
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major program aspects in a way that indicates the range of similarities and
differences existing among programs. This overview is presented below. For
more specific information on various program aspects, the reader is referred
to Appendix G which contains descriptions for selected utility-sponsored

programs.

General Program Description

The most common element of utility-sponsored energy conservation
programs is some form of an on-site energy audit for residential customers.
Without doubt, this is because of federal legislation that required utilities to

1% In addition or as an alternative

offer audits to their residential customers.
to energy audits, many uftilities began offering financial incentives to
encourage customers to install conservation measures. It is these "incentive”

programs that are the primary focus of this report.

The typical financial incentive program began on the mainland in the late
1970's and focused on the weatherization or insulation of single-family
dwellings, with particular emphasis on reducing energy consumption and high
heating costs during the winter months.!? Although  still  called
"weatherization" programs in some cases, the majority of these programs now
include other conservation measures, such as heat pumps, high efficiency air
conditioning systems, solar systems, and more efficient appliances and hot

water heating systems.

In addition, utilities began to develop programs targeted to special
markets, such as low-income customers, owners and renters of multi-family
dwellings, commercial establishments, and institutional buildings. In fact,
regulatory commissions in several states, including Minnesota, New York, and
Wisconsin, have directed their utilities to develop programs specifically
targeted towards the low-income, elderly, or multi-family occupant

households . 2

This action is based, in part, on the recognition that these
groups: represent a substantial portion of the general population; are the

most likely to benefit from conservation programs because their dwellings are,
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on the average, older, inadequately insulated, in poorer condition and contain
less efficient appliances and heating and cooling equipment; and are the least

likely to invest in conservation without financial assistance.!?

Another reason some utilities are focusing on other markets is that they
have saturated the single-family market.** With that in mind, the New York
Public Service Commission has directed utilities to conduct market studies to
determine the extent of existing conservation measures in the state's housing
stock, the remaining market segments that have the greatest conservation

needs, and the most effective methods for reaching those segments.'®

Audits

As originally operated, RCS audit programs apparently had little effect
on  reducing energy consumption, Evaluations conducted in the Pacific
Northwest, California, Wisconsin, Minnesota, Michigan, and Connecticut
indicate the typical RCS audit resulted in only 3 to 5 per cent reduction in
annual consumption and was barely cost-effective.'® The consensus indicates
that audit programs alone are insufficient because they lack any real incentive
to induce the customer fo invest in energy conservation (i.e., install
conservation measures). Studies show that financial incentive programs,
although more costly than audit programs, are also more effective in
encouraging customers to install conservation measures and may result in

savings of 2 to 3 times more energy than RCS audit programs.!?

Florida Power and Light Co. (FPL) recognized this in the early 1980's
when their audit program failed to achieve Commission mandated reductions in
energy-demand growth. In response to the problem, FPL substituted less
expensive walk-through audits that served as gateways to a set of incentive
programs intended to encourage implementation of energy conservation
measures. Since this change, levels of participation in FPL's five incentive

programs have increased substantially, !®
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This is not to say that audits are irrelevant to energy conservation. On
the contrary, financial incentives unaccompanied by audits probably would
make little sense. Together, however, they complement one another and have
the potential for achieving substantial energy savings. Energy audits, if
performed correctly, play an essential and meaningful role in energy
conservation by identifying significant opportunities to conserve energy in a
cost-effective manner. Once the most effective conservation measures are
identified, financial incentives encourage and assist customers to implement

them.

Moreover, some utilities view audits as a unique and valuable opportunity
to make face-to-face contact, under positive circumstances, with those parties
most essential to their existence. Michigan Consclidated Gas Co., for
example, considers its on-site audit program to be the key component of its
three basic energy conservation services. (The two other programs are below
market rate or zero-interest loans for various conservation measures and low-
income weatherization.) In addition, this opportunity to meet personally with
someone trained in energy conservation “ensures a better customer
understanding of the concepts, principles, and benefits of energy

conservation."?

Presumably having recognized the advantages of combining energy audits
and financial incentives, the majority of utility-sponsored energy conservation
programs appears to include both. Under these programs, the audit typically
is a preliminary step in the participation process, although its level of

sophistication often varies considerably among programs,?°®

For energy audits to achieve their full potential, the auditors must be
knowledgeable in energy conservation methodology. Realizing the importance
of trained auditors to the success of a program, several states’ regulatory
commissions, including lowa®?' and New York, have set minimum gualification
requirements for auditors. For example, auditor candidates for New York's
SAVINGPOWER Program must possess a basic knowledge of electrical,
mechanical, building science, and/or construction technology obtained through

either work experience or a relevant associate degree program. They also
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must attend a two week initial training session, followed by two weeks of on-
the-job, field training. Both training sessions must include instruction on
principles of construction, heating system operation, fundamentals of heat
loss, indoor air quality, communications skills, and all SAVINGPOWER Program
measures and features. Staff from the department of public service monitor
the training programs and conduct actual surveys to ensure compliance with

these standards.??

An interesting variation in the use of audits is found in Eugene Water
and Electric Board’'s {EWEB) Buyback Weatherization Program where post-audit
follow-ups are conducted to encourage audit participants to install or complete
the recommended conservation measures. Since the program started in 1982,
over 23,000 of the 40,000 eligible customers have requested audits. As of
September 1985, EWEB had completed 20,000 audits and had installed
conservation measures in over 11,000 homes, which is more than a 50 per cent

participation rate.??

Effect of Incentives on Customer Participation

The degree of a utility’'s involvement in conservation programs ranges
generally from providing customers with educational information, to providing
technical assistance t‘hrough audits, to providing financial incentives. The
first two categories are relatively easy and inexpensive for the utility to
implement. But they have relatively little effect on energy consumption levels
because they provide little incentive for the consumer to invest in energy
conservation. Unsurprisingly, participation will depend in large measure
upon the extent to which customers must make out-of-pocket capital

2% As noted previously, customer participation levels tend to be

expenditures.
lower in the absence of some type of financial incentive. On the other hand,
the addition or expansion of financial incentives, tends to increase customer
participation and thus is more effective in reducing consumption levels and

obtaining energy savings.??
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The experience of two utilities illustrates this relationship between
financial incentives and participation rates. The City of Austin Electric
Utility's Residential Audit and Loan Program experienced extremely low
participation rates {4.7 per cent) during its first two years of operation as a
result of restrictions on program eligibility and the requirement that
customers pay 50 per cent of the purchase and installation costs for
conservation measures, To increase participation, the utility relaxed the
qualifying criteria in 1984 and began offering complete financing with zero-
interest loans. Utility officials expect energy savings to increase over the
next several years now that approximately 84 per cent of those customers
participating in audits are eligible for loans. Another modification officials
reportedly are considering to increase participation levels is to allow
customers a choice between loans or rebates.?® The rationale for this
modification is found in the increased participation rates California utilities

have experienced after a similar change.?’

PGE experienced the relationship between incentives and participation
from the opposite perspective. PGE discovered that when incentives are
reduced, participation levels can be expected to fall. PGE's Weatherization
Financing Program experienced a participation rate of over 30 per cent
between 1878 and 1981 when the program allowed zero-interest loan payments
to be deferred until the weatherized property changed hands. Customer
response rates dropped in 1881, however, when new financing arrangements
went into effect that reduced the amount of subsidy and required that loan

repayments begin immediately.??
Utility-Provided Financial Incentives

Financial Incentives Generally

The typical financial incentive program of the late 1970's offered zero-
interest loans (ZIP loans) or low-interest loans for weatherization of single-

family dwellings. After several vears, many of these programs were

converted to or supplemented with a direct cash payment option that usually
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amounted to more than half of the conservation investment cost.?® Utilities
initiated this change primarily because they found that direct one-time
payments are more attractive to most customers, thus encouraging
participation, and reduce utility record keeping difficulties and administrative

costs.??®

Recognizing these benefits, the Idaho Public Utilities Commission has
permitted utilities to replace zero-interest loan programs with a direct grant
program having a 70 per cent ceiling. In adopting this change, which was
supported unanimously by the utilities, the commission noted the utilities had
demonstrated sufficiently that: (1) the zero-interest loan program ultimately
was extremely costly to ratepayers®® as a result of high interest rates
incurred by the utilities and low housing turnovers which triggered
repayment and (2} the requirement that a loan be secured by a lien made the
program expensive to administer and also alienated some potential

participants.?®?

A similar experience led to a change in Bonneville Power Administration’s
{BPA) residential weatherization program, which began in 1980 with 11 public
utilities participating and was expanded in 1982 to include all Pacific
Northwest utilities. BPA found that the use of zero-interest loans complicated
administration of the program for both BPA and the participating utilities.
BPA also desired to achieve increased energy savings through greater
reductions in energy consumption. Therefore, to ease administration and
increase savings, BPA replaced the loans with a "buyback” concept whereby
BPA, in effect, "purchases” the energy saved through conservation from
participating households. The payment is based on the estimated savings that
will result from the installation of conservation methods and is the lesser of:
85 per cent of the actual cost of the conservation investment or 32 cents

multiplied by the projected first year kilowatt-hour savings.??

Additionally, at least one state's regulatory commission has disapproved a
proposed loan program because of the high administrative costs that would
have been incurred by the utility and passed on to the ratepayers through

the general utility rates. The commission has indicated approval will be
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granted only in cases where it is shown that administrative costs can be

minimized. **

The Maine Public Utilities Commission also reports generally poor
experience with direct loan programs presumably to low-income groups. The

reasons cited differ from those discussed above and are worth noting here:

Low-income loans at 2zero interest have not been at all
successful, primarily for two reasons. The first is that low income
people usually rent and therefore do not want to make improvements
to their landlord's property. Secondly, low-income people usually
can not afford to repay the principle [sic] on the loans, let alone

the interest.?®®

Many utilities consider the answer to providing flexibility and
encouraging widespread participation as one of offering their customers a
choice of financiai incentives, such as loans at zero or low interest, rebates,
and grants. PGE's Weatherization Financing Program provides an example of
the range of options offered by some utilities. Customers may choose one of
three financing options: (1) loans of up to $5,000 with interest rates of 6.5
per cent for cost-effective measures and 13.25 per cent for measures in
excess of the cost-effective amounts; {2) cash pavments of 25 per cent of the
installed cost of the conservation measures up to $350; (3) zero-interest loans
with a minimum principal of $200 and a maximum of 3$5,000. To qualify for a
zero-interest locan, the household owner must have approved credit, hold legal
title, and allow the utility to take a security interest or a mortgage in the
owner's real or personal property. The loans are payable in minimum monthly

payments of $15 or more over a period not to exceed 10 years.?®®

A final, general observation is that the types of financial incentives
offered frequently vary according to the particular customer group targeted
by a program. Public Service Electric and Gas Co.'s (PSE&G) Energy
Conservation Loan Program, for example, offers loans and rebates for average
and above average income groups and zero-interest loans for low-income

groups. Thus, households with incomes of less than $30,000 are eligible for
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zero-interest loans, and those with incomes between 330,000 and $50,000 are
eligible for loans at one-half the current consumer interest rate. ?’
Performance contracting generally is offered to commercial or industrial

customers.?®
Leoans

Generally, loans are provided directly by the utility, but sometimes
utilities are permitted to contract with financial or lending institutions to
provide loans to eligible customers. The respective regulatory commissions
usually establish a minimum and maximum loan amount, a maximum repayment
period, and, in some cases, the rate of interest that may be charged. Funds
are either paid to the customer as reimbursement or paid directly to the
contractor or supplier. Many programs condition payment upon the utility's
inspection of the work to ensure quality and satisfaction.?? In most
instances, the utility or financial institution and the customer enter into a
security agreement, in addition to the financing contract, that creates a lien

on the conservation measure until the loan is paid.

Lean repayment typically is handled through charges set out separately
on the customer's periodic utility bill, although the program may provide for
separate billing procedures. Several utility programs, such as Puget Sound
Power and Light's Home Energy Checkup and Weatherization Financing and
Seattle City Light's Home Energy Loan Program, include a prepayment

discount for customers who repay loans early.*®
lL.oan Guarantees

Some incentive programs include a loan guarantee requirement. In New
York, for example, the Public $Service Commission may require a utility that
has contracted with a financial institution to provide energy conservation
loans to guarantee all loans made pursuant to that contract.*' A variation on
the loan guarantee is found in Florida. The Florida Energy Efficiency and
Conservation Act (FEECA) authorizes the Florida Public Service Commission
(FPSC) to use up to $5,000,000 of Regulatory Trust Fund Monies to guarantee
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loans for the purchase and installation of approved cost-effective energy
conservation measures.“? The utilities may apply to the FPSC for the
guarantee of these [oans and are responsible for the proper servicing and
collection of lcans., A description of servicing and collection practices must
be included in the application for the loan guarantee. The utilities also may
contract with a lending institution to make loans to eligible customers and to
handle loan servicing and collection functions. Subcontracted lending
institutions that participate receive from the FPSC a 4 per cent interest

**  To ensure

subsidy and a2 guarantee of all loans made under the program.
sufficient funds, the FPSC is required to maintain reserves equal to 5 per

cent of the outstanding principal loan balances.
Rebates

As noted earlier, cash rebates are considered by many to provide a
greater incentive to customers to invest in energy conservation. Rebates
usually vary in amount according to the specific measure installed and the
customer group targeted. When rebates are offered in connection with
efficient appliances, the amount also may vary according to the size of the
appliance and its efficiency rating. Generally, the amount of the rebate is
calculated based either upon the estimated energy savings realized during the
lifetime of the measure or upon a percentage of the estimated installed cost of

each measure.

Southern California Gas Co. uses the former calculation to determine the
rebate amount under its Weatherization Financing and Credits Program.
Exampies of the maximum rebate amounts offered for single-family or multi-
family dwellings, respectively, are as follows: attic insulation, $302 and
$136; caulking and weatherstripping, $19 and $9; water heater blanket, $8
and $5; and duct wrap, $106 and $85. The average rebate paid is $356. To
qualify for these rebates, customers must install at least three of the six

basic weatherization improvements.*"

Southern California Edison Co., which offers several rebate programs,

relies upon both calculation methods. Under the Basic lLoan and Cash Rebate
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Program, which finances improvements in single-family homes, mobile homes,
and the dwelling area of multi-family complexes, the rebate is based upon a
percentage of the estimated cost of each conservation measure. The actual
amount paid varies according to the measure installed and whether the
dwelling is single-family or multi-family. Under the Common Area Rebate
Program, which applies to the common areas of multi-family buildings, rebates
equal 30 per cent of the installed costs, up to a maximum of $50,000 per
complex. The Energy Efficient Refrigerator Program offers two incentive
rebate options based upon size and efficiency: $50 rebates are offered for
models that are 12 cubic feet or jarger and 25 per cent more efficient than
the applicable state appliance efficiency standards; and $75 rebates are
offered for models that are 20 cubic feet or larger and are 30 per cent more

efficient than state standards.*®

Although rebates commonly are targeted for residential customers, a few
utilities have developed rebate programs for commercial and industrial
customers, too. For example, the electrical division of Northern States Power
Co. offers six commercial and industrial rebate programs to encourage the
purchase and installation of energy efficient devices. These include: chiller
air conditioners; rooftop and condensing unit air conditioning systems; well
water chiller systems {which use cold ground water to upgrade chiller system
efficiencies); cool storage air conditioning systems (which chill ice or water
during off-peak periods to enable building owners to reduce their electric
demand charges); electric motors {to repiace or retrofit existing inefficient

motors); and efficient lighting systems, ballasts, and lamps.**®

Incentive Options Targeted to Commercial and Industrial Customers

For the most part, the financial incentives discussed thus far have been
directed to residential customers. It appears, with some exceptions, that
what operates as an incentive to residential customers is not necessarily
sufficient to induce commercial and industrial customers to invest in energy
conservation. This is not surprising given that the upfront costs and
attendant technical and financial risks of such investments are substantially

higher for commercial and industrial customers.®’ Recognizing this
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difference, several utilities offer these customers financial incentives that
transfer the technical and financial risk of energy conservation investment
partly or wholiy from the customer onto another party. These incentive
options, which deserve a brief discussion here, include performance

contracting, leasing, and some forms of third-party syndication.

Performance Contracting

In performance contracting, most of the technical and financial risks of
energy efficiency investments are shifted to a professional energy specialist.
The three basic models of performance contracting are shared savings,
guaranteed savings, and micro-utilities. In a shared savings arrangement, an
outside energy service company (ESCo)*® is hired to make cost-effective
energy efficiency investments in a building that shows significant energy
savings potential. The ESCo owns the equipment installed, usually realizing
any tax credits or depreciation that might be associated with the equipment,
and is responsible for its maintenance and repair. The building owner and
the ESCo share the energy savings realized for an agreed period of years.
Although the sharing may be equal, it is not unusual for the ESCo to realize
75 to 90 per cent of the savings during this period. At the end of the
designated period, ownership of the equipment passes to the building owner
either by grant or by payment of the fair market value. The building owner
is then entitled to 100 per cent of any energy savings resulting from the

investment.

A guaranteed savings arrangement is similar to the shared savings,
except it is designed to provide greater assurance of benefits to the building
owner, while providing greater reward to the ESCo if it can realize large
energy savings. The major difference between the two arrangements is that,
with the former, the ESCo guarantees the building owner will incur a fixed
lower utility cost after the efficiency measures are instalied, regardless of
whether the measure succeeds in saving energy. The amount guaranteed,
however, may be less than the savings the owner would actually realize under

a shared savings arrangement,
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With performance contracting options, the contract between a building
owner and the ESCo should identify and address a variety of issues inciuding
responsibility for maintaining and replacing the equipment, ownership of the
equipment, responsibility for obtaining insurance and paying utility bills, and

contingencies in the event of changes in tax laws or jocal codes.

Performance contracting options present several advantages and
disadvantages for the building owner. The advantages include the following:
efficiency investments are financed without affecting the credit, balance
sheets, or cashflow of the building owner; technical and financial risks of the
investment, as well as maintenance and repair responsibilities, are shifted
from the building owner to the private energy specialist; and the building

owner experiences an immediate positive cash fiow.

Some of the potential disadvantages are that: the owner, locked into a
long-term contract with one ESCo, is dependent upcen that company’s judgment
and expertise regarding investment, repair, and maintenance decisions; the
building owner sacrifices some of the potential financial return from energy
savings to shift the risk to a third party; the ESCo must have strong and
stable credit to enable it to raise financing; and the building owner must
screen prospective ESCos carefully because the industry is still young and

track records have yet to be firmly established.*?

Several utilities have discovered the advantages of performance contract
financing. General Public Utilities’ (GPU) Residential Energy Conservation
Action Program (RECAP) began as part of a demonstration program of the
shared savings concept sponsored by the U.S. Department of Energy. After
completion and evaluation of the pilot project, GPU decided to offer the
program through its three operating companies (Metropolitan Edison Company,
Jersey Central Power and Light, and Pennsylvania Electric Company}. Under
RECAP, participating customers receive free conservation measures, which are
installed by ESCos with whom the utilities have contracted. The ESCos are
reimbursed for the equipment and installation by the utility based on actual
measured savings f{i.e., the value of the marginal avoided cost for each

kilowatt hour saved).®®
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Under this reallocation of risk, the ESCo profits from greater than
anticipated savings, but suffers a loss when savings are less than
anticipated. Consequently, the ESCo has a strong incentive to install
measures that are clearly cost-effective in buildings that have a high potential
for savings. Furthermore, because payments to the ESCo are made over a
pertod of several vyears, based upon a monitoring of actual electricity
consumption, the ESCo maintains a continuing interest in the conservation

51

efforts of each participating customer. The cities of Spokane and Yakima,

52 and a few

Washington, have also engaged in performance contracting,
utilities, such as Northern States Power in Minnesota, have developed
successful conservation programs for multi-family complexes based on a shared

savings concept.®?

Leasing

The incentive provided by leasing energy conservation equipment is that
the lease operates to transfer tax benefits and responsibilities between parties
to the lease. Several types of leases can be used.®* A true lease, also
known as an operating lease, is the most common. The lessor of the
equipment maintains ownership of the equipment, usually realizes any tax
benefits associated with it, and repossesses it at the end of the lease period.
A financing lease functions in a manner similar to an instaliment sales
contract, and, at the end of the lease, the building owner may obtain the
equipment either without payment or for a small remaining sum. A tax-
exempt lease allows government agencies to use low-cost borrowed funds,
generated by the issuance of tax-exempt bonds, to make monthly payments

for leased energy efficiency equipment.

L ease financing has several advantages for the building owner: it allows
payment to be spread out over time, thereby improving the owner's chances
of positive cashfiow; the risk of failure or of equipment obsolescence remains
with the lessor; leasing often is available to those who have difficulty
qualifying directly for a conventional loan; and the lease arrangement may be
terminated any time without additional obligation. Potential disadvantages of a

leasing arrangement are that: the ultimate cost of leasing usually is higher
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than that of purchasing equipment outright; the owner may be forced to
purchase equipment at the end of the lease to retain it in the building; and

certain tax benefits may not be available to the building owner.

Equity Financing

Equity financing, or third party syndication as it is sometimes calied,
refers to an arrangement by which the contributor of financing participates in

&

the risk of profit or loss from the venture.®® Typically, equity financing is
obtained from investment bankers, manufacturers of energy efficiency
equipment, or development corporations. Equity investments frequently are
syndicated, and any tax benefits of ownership usually are realized by the
syndicate members in proportion to their respective ownership shares. This
type of financing normalily is appropriate only when the investment will result
in profit or cashflow, and usually involves a renewable energy, cogeneration,
or small power production project rather than an energy conservation project.
For example, several small scale hydroelectric and cogeneration projects in the

Northwest have employed equity syndication to raise initial financing costs.®®

Traditional Debt Financing

Other options for financing energy efficiency equipment in large
commercial or institutional  buildings include tax-exempt bonds and
conventional debt financing. Because government bond financing involves
significant administrative and legal costs, it is feasible only for programs of

*7  Conventional lenders are only moderately active in

significant magnitude.
financing energy conservation projects. Primarily, this is because the amount
of capital required generally is small and the measures financed usually are
not considered good security for debt since they would have little value if

removed and reused.®®
Caveat: The federal Tax Reform Act of 1986 wmay have

implications for these various financing options, any discussion of

which is beyond the scope of this study.
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Who Pays the Program Costs?®?®

The cost of conservation programs incurred by utility companies vary in
amounts and treatment from jurisdiction to jurisdiction. Generally, the
treatment of these costs is either mandated by statute or left to the discretion
of the respective public utility commissions. Many jurisdictions treat these
costs as normal operating expenses which, under principles of utility
ratemaking, are passed through to the general ratepavers in the form of

higher rates,

Alternatively, several jurisdictions permit utilities to include the program
costs in  their rate base.®® A utility company's rate base s
depreciated/amortized over the lives of the respective assets, as approved by
the commission, and included in the company's operating expenses. These
operating expenses are passed through to the ratepayers through the utility
rates. In addition, general ratemaking principles allow utility companies to
earn a fair rate of return®® on their rate base. The rate of return is
intended to allow the company's owners (i.e., shareholders) to earn a fair
return on capital invested in assets used to provide the utility service. The
rate of return is set by each public utility commission and once determined is

also included in the general utility rates.

Finally, the commission could prohibit the inclusion of some or all of the
conservation program costs in the company's operating expenses and/or rate
base. Such prohibition would result in the costs being absorbed by the
company's owners. The absorption of costs by the owners may, in turn,
impact upon the company's ability to attract capital, at reasonable cost, for

future investments in assets used to provide the utility service.

Promoting Energy Conservation
One of the most important components of energy conservation programs

is the manner in which the program is marketed. Spreading the word to

eligible customers and obtaining their interest in conservation is a major

36



UTILITY ENERGY CONSERVATION PROGRAMS

factor, along with financial incentives, in increasing program participation
and, ultimately, in ensuring program success. The common range of
marketing methods employed by various programs include: word-of-mouth;
direct mail; bill stuffers; advertising via newspaper, radio, or television;
press releases; assistance of community organizations; and workshops.
interestingly, at least one program has managed to achieve a 35 per cent

2

participation level through door-to-door canvassing,®? and another reports

that door-to-door canvassing has been its most successful method of

* Most programs rely upon a combination

generating program participation.®
of these methods; and some utilities have been particularly aggressive in
devising comprehensive marketing approaches. One example of such an
approach is Puget Sound Power and Light, which uses a multi-media approach
that includes advertising, video presentations, exhibits at home shows and

fairs, workshops, pamphlets, and maintenance of a speaker's bureau.®*

The New York State Public Service Commission has reported similar
highly effective promotional efforts initiated by several utilities participating
in the state’'s SAVINGPOWER Program.®® During a drought emergency in
1985, Con Ediscn offered free watersaver kits, with low flow shower heads, to
customers requesting an energy conservation survey. As a result, requests
for surveys more than tripled to 3,600 a month during the summer and fall.%%
Niagara Mohawk's offer of free energy-efficient light blubs sparked nearly
10,000 requests for surveys between July and November 1985, and its offer of
free plastic storm window Kkits in 1986 met with equally successful results.®7
Since 1984, Central Hudson has conducted a telemarketing program whereby a
postcard is sent to all eligible customers in a particular area explaining the
SAVINGPOWER Program and informing customers to expect a follow-up
telephone call to answer questions and schedule an initial energy audit
survey. As a result of this marketing approach, Central Hudson had one of

the fastest growing conservation programs in the state in 1985,°°%

Michigan Consolidated Gas Co. has recognized the important role
marketing plays in the success of its conservation programs and credits the
effectiveness of these programs to active and aggressive promotion.®? One of

Consolidated's most successful strategies has been the use of direct telephone
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marketing, which has had a 25 per cent positive response rate and has
allowed the company better control over the geographic distribution and rate

’®  The company also markets its programs through

of energy audit requests.
radio, television, newspapers, billboard advertising, customer billing inserts,

and special contests.

Several utilities rely heavily on contractors and dealers to market their
conservation programs (see Appendix H, column 3j. For example,
independent contractors marketing PG&E zero-interest loan program produce
about 90 per cent of the sales. Consequently, PGE&E has discontinued its own
marketing of the program.’! Southern California Edison Co.'s various
financial incentive programs are marketed primarily by the insulation
industry, trade associations, contractors, and dealers; and its energy-
efficient refrigerator (EER} program includes in-store publicity as well as

72

special sales on qualifying models. Similarly, New Jersey's PSE&G, which
also uses advertising, bill inserts, and direct mail to market its Energy
Conservation Loan Program, reports that contractors are its best salesmen.’?
And, FPL awards installation jobs to contractors who solicit participants for
FPL's Mome Energy Loss Prevention Program as an incentive to encourage
them to promote the program. Unsolicited jobs are awarded to contractors

from an approved list on a rotating basis.’*

Programs targeted to specific customer groups may require special
marketing. New York's experience serves as a good example. in an
extensive campaign to reach multi-family building owners and managers in New
York City, the state Department of Public Service placed notices and
information about the Apartment Building Conservation Service (ABCS) in
trade publications with large circulations and convinced the real estate board
and various realty associations to publicize the program in their
newsletters.’® Also, community groups, working with New York's utilities
and the Department of Public Service in a grass roots campaign to attract the
participation of hard to reach residents, have helped promote conservation
programs for single- and multi-family dwellings through a variety of measures
including: translating brochures into Chinese; producing cable TV shows;

arranging for inserts to be distributed with paychecks from local employers;
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and distributing literature at various locations such as shopping malls, senior
citizen nutrition sites, surplus food distribution sites, local schools, libraries,

hardware stores, and the Staten lsland ferry terminal.’®

ldentifying Successful Incentive Programs

Judging from a review of the subjective literature, these utility-
sponsored programs generally are considered to be successful in promoting
energy conservation. The subject over which there appears to be little
unanimity is how to define or quantitatively measure 'success.” The
literature has referred to success in various terms, including cost-
effectiveness, participation rates, and energy savings. The comparison of
programs using different quantitative criteria of success would seem
misleading. In fact, one study, whose purpose it was to describe successful
residential incentive progams, has gone so far as to conclude that it is nearly

impossible to compare the successfulness of programs.?’’

One of the primary reasons noted is that the sheer number of utility
programs in operation make it difficult to identify and rank them in any
systematic order according to any quantitative criteria of success.’® Of the
various criteria used to define success, the study’'s researchers suggested
that cost-effectiveness is the most useful measure. The problem indicated
with this criterion, however, is that few utilities appear to have evaluated
empirically their program’s cost effectiveness and those that have done so,
have rarely used the same assumptions and methods, Consequently, the
evaluation results are not truly comparable with those of other programs.’?®
Given these problems, the researchers settled on an approach for identifying
successful programs to include in their study based upon nominations from

¢

experts on residential energy conservation.® Appendix | contains a list of

these programs.
Probably the most common criterion of success reflected in the literature

is the level of customer participation {see Appendix G and Appendix H,

column 4). Although this information is useful to a point, it may not present
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a fully accurate picture. The problem is that “participation” may mean
different things, depending upon the program. For example, it may mean the
number of customers receiving an energy audit, or it may mean the number of
customers actually installing recommended conservation measures. Obviously,
the latter number would seem the more useful indication of program success in

terms of amount of energy saved.

But even this number may not tell the whole stery, however, because
many program statistics may not take into account those customers who, after
participating in the nitial audit, installed recommended conservation measures
on their own without program assistance. These statistics are particularly
important in places such as New York where only about 4 per cent of

i

SAVINGPOWER participants opt for and receive program loans.® Recognizing
the significance of any conservation action possibly taken by the remaining 96
per cent participants, the New York Department of Public Service developed
methodology to determine the extent to which conservation measures were
installed by survey participants without loan assistance through the program.
This new methodology revealed that about 43 per cent of those receiving a
SAVINGPOWER energy survey went on to install recommended conservation
measures without program financing.®?* Thus, program comparisons based
upon participation levels also may be misleading because of possible

differences and inaccuracies in arriving at participation leve! figures.

The Molokai Experience®?

The island of Molokai has historically experienced the highest electricity
cost per Kkilowatt hour and the lowest per capita income in the State.
Beginning in 1982, the Comprehensive Conservation Pilot Program was
initiated on the island of Molokai by the predecessor to the Department of
Business and Economic Development (DBED), State of Hawaii. As initially
instituted, Molokai Electric Company provided interesi-free loans to qualified
low-income households for the purchase and installation of electrical energy
savings devices (solar water heater and heat pumps]. Interest payments

were made to Molokai Electric by the program. Repayment of loans were
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generally structured in a way that payments approximated the savings

experienced from the installation of the device.

During 1986, the administration of the program was shifted to the
Molokai Community Federal Credit Union. The program was also revised and
made available to all Molokali residents provided they met the loan

requirements of the credit union.

The East West Research Institute conducted a survey sponsored by
DBED. The institute issued a report dated January, 1987 and titled Molokai

Solar and Heat Pump Water Heater Survey. The survey was conducted to

determine the effectiveness of DBED's promotional program to stimulate the
use of alternate energy devices on the island of Molokai during 1885 and
1986.  Specifically, the survey sought to determine the extent to which
Molokai families had purchased solar or heat pump water heating systems and
why other Molokai residents did not. The survey utilized two sample groups.
The first group included 118 families identified by Molokai Electric as having
purchased and installed solar water heaters and heat pumps during 1985 and
1986. The second group included 336 Molokai families randomly contacted by
the Institute.

The results of the survey revealed that nearly a third of the families on
Molokai had installed ‘either a solar water heater or heat pump. The first
sample group of 118 families indicated that Molokai Electric Company was their
major source of financing. This result may be attributable to the fact that
Molokai Electric played a major part in obtaining purchasers during the
period. In comparison, the families included in the random sample reflected a
preference for independent purchaser financing for the purchase of solar
water heaters and heat pumps. These families also stated that the purchase

and installation of these devices was low on their list of priorities.

The survey concluded that the promotional program sponsored by DBED
was highly successful. The number of low-income families installing alternate
energy devices attested to the success of the promotional program. In

general, no change to the program was recommended, although, the addition
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of a substitute financial incentive to replace the no longer available federal

income tax credit was suggested.

DBED also performed a random and limited sampling of energy savings
by participants in the loan program. The sample refiected reductions in
electricity consumption between 23 per cent and 58 per cent for solar water

heating and 19 per cent to 35 per cent for heat pumps.

The Molokai Pilot Program has apparently been successful in encouraging
low-income households to install energy savings devices with a view towards
energy conservation. The program has been helpful in reducing electricity
consumption by participating families. The no-interest loans incorporated
with repayment schedules tied in with energy cost-savings apparently offered
adequate financial incentives 1o encourage these households te install the
devices. However, the program has been only marginally effective with
households with more than $20,000 income per annum. Apparently, other
incentives are needed to generate the desired levels of participation by these

households and alternatives should be reviewed.



Chapter 5

CREATING A SUCCESSFUL ENERGY CONSERVATION PROGRAM

What makes up a successful utility-sponsored energy conservation
program? Some necessary program elements have been discussed previously
and should come immediately to mind, especially financial incentives and
effective marketing strategies that ensure sufficient participation levels and
energy audits that identify those conservation measures with the most energy
savings potential. Several other factors beyond program structure exist that
may significantly influence the outcome of a program. These factors should
be considered in developing any utility-sponsored conservation program and

are discussed briefly in the material that follows.

Cooperation and Commitment

As with any undertaking, the attitude of the various parties involved
plays an extremely important role in determining the outcome. Customer
participation has been discussed previously, but other egually important
parties include utility companies, regulatory commissions, and various state
agencies. The degree of interaction and cooperation among these parties is
likely to be a deciding factor in the success of any conservation program.
Support for and commitment to energy conservation from government agencies
is frequentiy a necessary catalyst for utility-sponsored programs. As
indicated previously, aggressive support on the part of regulatory bodies, in
particular, has contributed immensely to achieving impressive results in
energy savings.! [t alse is critical that the various agencies involved
cooperate with one another and with the utilities to achieve a common goal.
But perhaps most important of ali to the success of a utility-sponsored
conservation program is commitment on the part of top level utility officials.
Little is likely to be accomplished unless they are willing to assist in
designing and implementing conservation programs to achieve the most energy

savings possible and 1o ensure, through financial incentives and effective
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marketing, program participation levels sufficient to realize the savings

potential.

The experience of Michigan's Residential Conservation Service {RCS)
presents an excellent example of what joint efforts and commitment can
achieve. Michigan's RCS program reportedly is one of the most successful
programs of its type, with more than a half million RCS audits conducted in
less than three years.? The program has experienced positive reaction from
the public, the utilities, and the state government. At the program's
inception, state and utility officials held a press conference in Detroit at
which they announced their collective support for the program and
encouraged customer participation. Three more press conferences were held
subsequently in other areas around the state. The resulting public
perception was that government and utility companies were working
cooperatively to promote a legitimate and desirable customer service.®
Moreover, as the program has progressed, the participating organizations
have continued to demonstrate a high degree of cooperation and genuine
commitment to implementing and promoting an effective program. it is
contended that this attitude has been the single most important factor

contributing to the program’s success.*

Recovery of Energy Conservation Program Costs

Related to the discussion of a utility's commitment and support for
energy conservation programs is the cost of the program to the utility. The
amount  utility owners (i.e., shareholders) spend out-of-pocket on
conservation undoubtedly will affect the degree of their support for such

programs.

But, before discussing how the costs of energy conservation programs
are treated, some background information concerning public utility regulation
and the relationship between the cost of providing traditional energy service
and the utility ratemaking process is necessary. Regulated utilities are

granted what amounts to monopoly status. In exchange, they must provide
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reliable service on demand.® To meet this reqguirement, utilities incur
significant capital costs in building generating plants or acquiring sufficient
oil or gas supplies. In the unregulated sector, the price or rates for
services are determined according to the compefitive market. Because these
competitive forces have little effect on regulated utilities, their rates for

service are set by a regulatory commission.

The particular rate level is determined according to each uftility's
revenue reqguirements.® Put very simply, this means utility rates must be set
at a level that wili cover the utility's operating expenses and provide an
opportunity for the utility to earn a reascnable or fair rate of return on the
property devoted to the utility business.” Operating costs comprise the
largest percentage of a utility's total revenue requirement and include all
types of operating expenses (e.g., wages, salaries, fuel, maintenance,
advertising, research, and charitable contributions) as well as annual charges
for depreciation and operating taxes. QOut of the amount spent by a utility
for operating purposes, the regulatory body determines the allowable
expenditures for ratemaking purposes. Any expenses disallowed are borne by

a utility’s stockholders instead of the ratepayers.?®

The rate of return usually is expressed as a percentage of a utility's net
value or investment in its property? or rate base. Whatever rate of return is
allowed, it must be sufficient se as to be fair to shareholders and to preserve
the utility's credit standing to enable it to attract new capital to maintain,
improve, and expand its services in response to consumer demand.® |f
utilities are unable to attract sufficient capital investment, they may not have

enough revenue to meet their requirement to provide reliable service.

What does all of this have to do with recovery of conservation program
costs? it has been suggested previously that conservation should be viewed
as an alternative energy supply.?' If that is the case, then, should each
investment, whether for traditional energy supply or conservation, be treated
equally for purposes of cost recovery? That is, should utilities be allowed
both to recover their operating costs and earn a rate of return with respect

to conservation programs?
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To date, the answer has been mixed. In view of the need to assure a
utility's revenue requirements to attract capital investment, it is unlikely that
regulatory bodies will require the utilities to bear the full costs of
conservation programs. Accordingly, most public utilities commissions permit
utilities to recover reasonable program costs by treating them as allowable
operating expenses which are passed on to the ratepayer through the general

utility rates.

Some commissions have adopted an alternative approach to cost recovery
for conservation programs, on the basis that the traditional rate base method
of "expensing” costs is insufficient to provide an incentive for utilities to

12 This alfternative method, known

invest in the optimum level of efficiency.
as '"rate basing,” permits utilities to include the costs of conservation
programs in their rate base. Since the rate base is used to determine the
regulated rate of return, this method allows utilities a financial return on

their investment and recovery of program costs spread over time.

Proponents of rate basing suggest that it makes conservation programs
more attractive to utilities and leads to an expansion of conservation

'*  Texas, Washington, and Wisconsin allow ratebasing of conservation

efforts.
programs and the California PUC is considering it.** The Washington
commission adds a 2 per cent bonus on conservation investments and even
permits "soft” investments, such as advertising, to be included.'®

Finally, a few commissions, including Florida'® and Kansas, '’

apparently
have recognized the need for incentives beyond the traditional rate base
expensing method, but reject straight rate basing as the appropriate
incentive. Instead, incentives are tied to performance to encourage utilities
to maximize profits by implementing the most efficient conservation measures;
thus utilities are "rewarded or penalized according to their progress in
achieving certain efficiency goals, rather than a strict rate-of-return on total

assets.”*?

The way this would work in Nevada, if a rule proposed earlier
this vear is adopted by the Public Service Commission, is that utilities, in

addition fo being allowed to recover actual expenses, would also be allowed a

46



CREATING A SUCCESSFUL CONSERVATION PROGRAM

return on conservation investments based upon the amount of energy actualtly

saved by a particular program.?!?®

The Alliance to Save Energy is currently studying whether it is
appropriate for utilities to earn a return on their investments in conservation
and what effects rate basing may have on utilities and their customers. The
results of that study may significantly affect the current practice with

respect to cost recovery of conservalion programs.

One related point concerning cost recovery is that it appears the
expeditious selection of a cost recovery method is nearly as important to
utilities as determining which method is used. A case in point is cited by
Michigan Consolidated Gas Company which credits the Michigan Public Service
Commission (MPSC) with having removed a critical roadblock many utilities
face when considering conservation programs and provided a solid foundation
for program support within the company by establishing a cost recovery
system at the outset of the program.?® This system reportedly has allowed
all participating utilities to proceed aggressively with conservation programs
without competing for funds from other aspects of their company's operation
and has ensured the timely recovery of all legitimate expenses associated with

the program.??

impact of Conservation on Utility Rates and Measures of Cost-Effectiveness

From the foregoing it is apparent that ratepayers ultimately bear the
cost of conservation programs, just as they do the cost of traditional energy
service. But what is the impact of conservation on rates and ratepayers:
that is, does conservation cost more or less fo the individual ratepayer than

traditional energy supply?

To fully appreciate this issue, one must realize that conservation efforts
result in a utility selling fewer units of energy from which to recover the
investment capital and operating costs needed to provide the basic service to

its customers. With fewer units of energy over which to spread a utility's
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fixed costs, commissions might have to raise the cost per unit in order to
meet a utility's revenue requirements. Accordingly, conservation may result
in higher utility rates, even though it results in lower utility bills for those

who reduce their energy use.??

On the other hand, conservation proponents emphasize that even
nonparticipants may benefit through the absence of pass-through costs which
utilities avoid by not having to build new generating plants or acquire new
natural gas supplies as a result of reduced energy consumption. That benefit
is realized if the net, direct costs of the conservation program are equal to
or less than the net costs of providing energy (i.e., adding an additional

therm of natural gas supply or kilowatt of electrical capacity}.??

The potential effect of a given set of conservation programs on
ratepayers and rates, i.e., whether conservation will result in reduced or
equal costs or in increased rates, is a major issue facing regulatory bodies
when approving energy conservation programs. Although there may be some
truth to the argument that conservation is necessary regardless of costs,
most proponents of conservation agree that only “cost-effective” programs
should be implemented. The difficulty, however, is in deciding what measure
should be used to determine cost-effectiveness. Several tests have been
developed to measure cost-effectiveness, depending upon  different
perspectives (e.g., equity versus economic efficiency) and goals (e.g.,
achieving maximum investment in conservation or ensuring that revenue
requirements do not rise).?* Also, whether a particular program is cost-
effective under a particular test may depend upon utility-specific factors such
as current capacity, projected demand, costs of alternative supply sources,

expected fuel cost increases, and fixed versus variable cost ratios.

The issue appears fo have generated a considerable amount of
discussion, and little unanimity apparently exists concerning which test best
measures cost-effectiveness. At the least, this extremely complicated issue
will reqguire considerable thought based on utility specific factors and program
goals and objectives desired. Some of the predominant tests are described

here briefly just to provide an indication of the options available.
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The '"no-losers test" adopts the perspective of the nonparticipant
ratepayer and emphasizes equity among customers over economic efficiency.?®
Under this test, a conservation program may be implemented as long as it
does not cause the average utility rates to rise above what thevy would have
been in the absence of the program. The no-losers test appears to have lost
ground in recent years cut of recognition that it assigns an infinitely high
weight to the potential losses of nonparticipants and precludes the adoption of
conservation programs that clearly are economically efficient with a net benefit
to ratepayers overall.?® In fact, some opponents of the test have argued
successfully that it is really a "hardly any winners test” because it forces
investments in more costly supplies and produces a higher than necessary

societal energy bill. 2?7

The "marginal cost test” adopts the perspective of the interests of
ratepayers as a single body, emphasizing economic efficiency. It would
permit any conservation program to be implemented as long as the utility's
revenue requirements do not rise over what they would have been in the

absence of the program.?®

The "cost/benefit” test adopts the perspective of the collective interests
of ratepayers and the utility.2? This permits programs to be implemented
only when they cause incremental economic gains to exceed incremental costs,
that is, when the net economic benefit of a program, including direct costs

and lost revenues, is positive.®®

The "all ratepayers test” is similar, focusing on the economic efficiency
of the use of ratepayer resources to produce energy. A program passes this
test if program costs per unit of electricity saved are less than the cost per
unit of power supply avoided or if the net present value of a program’s

benefits exceeds the net present value of the program's costs.??
The “societal test” emphasizes the economic efficiency of the use of

society's resources. A program may be adopted under this test if its total

cost to society is less than the total value of the resources saved by avoiding
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electricity production. (Costs and benefits include those both internal and

external).?®?

Program Planning

The primary goal of energy conservation programs is to conserve energy
suppliies by reducing energy consumption. The degree to which consumption
is reduced and the goal achieved depends largely upon the energy savings
potential of the particular conservation measures involved and the extent to
which customers actually adopt and implement these conservation measures.
Ideally then, conservation programs should promote installation of all cost-
effective measures, not only the cheapest or easiest. Nevertheless, at least
one study has suggested that many utility programs, especially those that
emphasize existing residential building sheils, exciude "well over half of most
systems’ end use consumption, inciuding but not limited to residential and
street lighting, commercial sector buildings and appliances, and industrial
processes--not to mention the new buildings...."?® Whereas such programs
undoubtediy achieve some energy savings, they unfortunately do not come

close to realizing their full potential for conserving energy.

To avoid this problem, comprehensive planning is needed at the outset to
identify the most energy efficient conservation measures and to develop the
most effective incentives for adopting those measures. One of the first steps
in this planning process should be to develop a forecast tied more directly to
the actual sources of demand: that is, the existing and anticipated end uses
of electricity. Planners also must determine the limits of achieveable savings

“  From this process it can be determined which

for these major end uses.’®
conservation improvements are worth pursuing and which conservation

measures will be most efficient in achieving those improvements.

To understand the importance of this information in designing an
effective program, it may be useful to review briefly energy consumption
patterns in Hawaii. Unlike the mainland, residential energy use accounts for

35

less than 89 per cent of Hawaii's total energy consumption. Water heating is
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the largest consumer of residential energy, accounting for 40 per cent,
followed by home refrigerators and freezers which consume 20 per cent (see
Appendix K. In  comparison, Hawaii's industrial, commercial, and
transportation activities account for about two-thirds of the State's energy
consumption, with transportation being the single largest user of energy,
consuming nearly 57 per cent of the State's total energy use (see Figure 7 in
chapter 3).3%° Business offices and commercial establishments together
consume about 30 per cent of the State's energy supply. Most of this energy
is used for lighting, air conditioning, cooking, and water heating.®’ It has
been suggested that lighting efficiency measures in particular could offer vast
potential for energy savings, given that most commercial buildings interiors
are lit at least ten times more brightly during the day than most homes are

g

during the evening.?® Moreover, these measures could have energy savings

g

implications for street lighting and space cooling needs.? Accordingly, the
most effective programs should focus on areas where energy consumption is
high and on measures that can be implemented to reduce consumption in these

areas.

But determining how much conservation [(i.e., how much savings) can be
achieved is a different issue from deciding how much should be paid to realize
that amount of savings. Thus, as indicated earlier, planners also must
address what method should be used to determine cost-effectiveness and
which conservation measures are cost-effective. Finally, even though the
amount of conservation that is achievable and worth buying has been
identified, it must be acknowledged that a program's energy savings goal will
not be fully realized unless the amount of conservation identified is actually
obtained. Accordingly, planners should design programs keeping in mind how
potential savings can best be realized and should develop incentives and
regulatory requirements likely to elicit the highest level of participation and

compliance.
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Program Evaluation

An important part of the planning process and a crucial component of
any conservation program is a fair, accurate, and useful evaluation. It is
recognized that what works elsewhere may not be appropriate for Hawaii and
that what may be appropriate for Oahu may not be appropriate for all
neighbor islands. A careful and reasoned approach to evaluating utility-
sponsored conservation programs allows for comprehensive testing of the
efficacy of all aspects of a conservation program and ensures that funds will
not be spent foolishly and irresponsibly.  Through serious monitoring and
follow-up, evaluators can suggest that programs be refined, improved, or, if
necessary, eliminated to ensure program objectives are being met and

programs are being responsive to the needs of utilities and their customers.

To carry out an effective evaluation, there must be sufficient, qualified
staff and adequate financial and technical resources to conduct a thorough
examination., Evaluation may be conducted in-house if there are qualified
personnel or by an independent centractor. Either way, care should be
taken fo avoid what one study has pointed out occurs far too frequently:
that is, increasing responsibilities without providing the necessary resources
to conduct a thorough evaluation.*® Additionally, it is helpful to plan
evaluation methods and activities at the beginning of a program and for
evaluators to develop a close working relationship with the respective

regulatory bodies and utilities.

Educating the Public About Energy Conservation

Based on the literature detailing the experience of conservation
programs, it is apparent that educating the energy consuming public is a
crucial factor in determining a program's success. Quite simply, this is
because no energy conservation program can be successful unless consumers
actually participate in saving energy. Studies have suggested that, despite
the many advantages of conservation, investment in conservation by energy

users is impeded by the lack of knowledge about the most appropriate,
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efficient, and cost-effective conservation measures and, in some cases, the
absence of financial incentives to motivate investment.*' Economists and
psychologists differ as to whether participation is tied more closely to the
level of financial incentives or to non-economic features such as marketing
techniques and convenience of participating. One review of residential direct
load control programs has concluded that marketing is more important than

financial incentives in increasing participation.®?

Some support for that position may be found in a 1885 study by Maine
Central Power (MCP), which revealed that public acceptance of MCP's
conservation programs was impeded by customers’ lack of understanding of
why the company was promoting energy management. In response, MCP
successfully initiated a campaign via television and newspapers aimed at
educating customers about the role of energy management in controiling
electricity costs, the importance of active customer participation, and MCP's

commitment to helping customers achieve energy management goals.*?

Regardless of which factor has the greatest impact on participation
levels, it would seem indisputable that the public's ability and willingness to
understand and attempt to capture the benefits of investing in energy
conservation are crucial to a program's success. The results of failing to
gain public understanding and acceptance for conservation programs is clearly
illustrated by the fate of a 1985 law in lowa, known as S. F. 450. The law
involved low or no-interest foans by lowa's utility companies for various
conservation measures and authorized utilities to recover their costs through
utility rates. These costs, which varied among the 18 pilot programs, showed
up as a separate surcharge, ranging from 20 cents to $2, on customers'
bills.**  Despite the nominal amounts, customers, reacted strongly to the
surcharge, reportedly feeling "they were being forced to 'pay for their

-

neighbor's new furnace.’ As a result of consumer pressure, the law was

repealed during the 1986 legislative session.*®

Thus, programs must not only be directed at those energy consuming
activities that have high savings potential, they also must be designed and

delivered so as to gain maximum customer acceptance and adoption.*? To



UTILITY-FINANCING OF ENERGY CONSERVATION

accomplish this, conservation programs should have clearly defined goals,
have easily understood benefits for customers, be easy for the customer to

participate in, and be effectively marketed.



Chapter 6

FINDINGS AND RECOMMENDATIONS

House Resolution No. 14, H.D. 1, requested the Legislative Reference
Bureau and the Public Utilities Commission to study and recommend necessary
legislation or rules authorizing the Commission to require the electric utilities
to initiate programs that would provide for financing mechanisms to assist
individual consumers and producers to develop alternative energy programs
and conservation technologies in Hawaii. Staff from the Bureau and the
Commission met individually and informally with representatives of the Energy
Division of the Department of Business and Economic Development and
Hawalian Electric Company, Inc., and with the Consumer Advocate to discuss
the resolution and to solicit information and ideas. Staff alsc received and
reviewed a wealth of information from other jurisdictions and energy-related
organizations concerning alternative energy, energy conservation, and utility

involvement in energy conservation.

Findings

The Bureau makes the following findings:

1. Hawaii's dependence on imported oil for 90 per cent of its energy
requirements places it in a highly vulnerable position in view of possible
disruptions in supply and escalating costs. Accordingly, the State has
committed itself to achieving energy self-sufficiency through the conservation
of energy and the development and commercialization of alternative energy

sQuUrces.

2. The State has an abundant supply of indigenous alternative energy
resources that ultimately may replace oil in satisfying the State’'s energy
requirements, but this possibility appears to be some years away. Although

strides have been macde in the development of alternative energy on neighbor
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islands, the real supply problem is on Oahu where approximately 80 per cent
of the State's population accounts for a majority of the State's energy
consumption and where serious technical and economic barriers currently exist

to alternative energy development in an amount sufficient to meet the island’s

needs.
3. Energy conservation, on the other hand, presents an immediate,
viable response to the energy supply probiem. But widespread energy

conservation by energy users appears to be impeded by the lack of knowledge
about the most appropriate, energy efficient, and cost-effective conservation
measures and, in some cases, the unavailability of financial assistance to

encourage energy users to implement these measures.

4. Energy utilities provide a valuable source of knowledge and technical
expertise with respect to energy conservation. Furthermore, as major
suppliers of energy, they are appropriate and necessary participants in

energy conservation.

5. Energy utilities across the country have played a major role in
promoting energy conservation through public education, technical assistance,
and financial incentive programs. Although the initial impetus for much of
the utility involvement in energy conservation was legislative, many utilities

now view energy conservation as an integral part of their supply strategy.

6. Utility-sponsored energy conservation programs vary in terms of
specific programmatic elements, often depending upon the customer group
targeted (i.e., vresidential, single family, low-income, commercial, or
industrial). for example, conservation measures and financial incentives
appropriate for commercial customers may not be appropriate for residentiai

customers.

7. The goal of an energy conservation program should be to conserve
energy suppiies through reduced energy consumption. The real impact of
any conservation program, then, depends largely upon the energy savings

potential of the particular conservation measures involved, the end uses to
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which they are directed, and the extent to which customers actually

participate in adopting and implementing these conservation measures.

8. A myriad of factors influence a program's success in saving energy.
Cne of the most important of these concerns the cost-effectiveness of energy
conservation measures (i.e., whether the energy savings derived from a
particular conservation measure is worth the cost of its purchase and
installation}. Another important factor involves the role of financial
incentives. Although it seems certain that financial incentives do encourage
some customer participation, the extent of that encouragement depends upon
whether customers consider the incentive sufficient to justify their
investment. What constitutes a sufficient incentive will vary depending upon
several factors, including but not limited to: the amount of incentive, how it
is structured, the specific targetl group, customer income level within that
target group, the type of conservation measures involved, and the total cost

to the customer.

9. The subjective literature indicates that utility-sponsored conservation
programs generally are considered to be successful in promoting energy
conservation. The degree of this success is uncertain because the sheer
number of programs and the different criteria used to define success make it
difficult to rank programs in any systematic order. Moreover, even where
the same criterion is involved, the underlying methods and assumptions used

frequently are different, making any comparisons misleading.

10. Those utility-sponsored energy conservation programs that were

considered to be the most successful had the foliowing in common:

(A} A genuine commitment to energy conservation on the part of
and a high degree of cooperation among participating
organizations, especially government and energy utility

officials;
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(B} Strong marketing techniques designed to achieve widespread
conservation education and program participation and support:

and

(C) Site specific energy audits designed to determine the most
energy efficient and cost-effective conservation measures for a
particular premise combined with some type of financial

incentive to encourage implementation of these measures.

11. Other generally positive program aspects include: use of trained
and qualified auditors; post-installation inspections; and strong planning and

evaluation components.

12. Most utility-sponsored energy conservation programs no longer
appear to be strictly "weatherization” programs. Although weatherization and
insulation measures that would be inappropriate for Hawaii are included in
many of these programs, other measures beneficial in tropical climates also are
included, such as efficient air conditioners and refrigerators, heat pumps,
hot water heating insulation, efficient lighting systems, solar hot water
heating systems, and heat reflecting window treatments. Study and
evaluation are necessary to determine which energy conservation measures will
be most feasible, energy efficient, and cost-effective for Hawaii's unique

climate and lifestyle.

13.  Although utilities may front the capital for energy conservation
programs, the utilities’ ratepayers generally are the ones who bear most of
the program costs. Methods by which utilities are permitted to recover the
costs of these programs vary. The majority of jurisdictions permit program
costs to be treated as operating expenses which are passed through to the
ratepayer. A growing trend is to provide an incentive to utilities to invest
in the optimal level of efficiency by allowing utilities to earn a return on their
investment in conservation. Typically, this is done by including program

costs in the rate base or by tying the rate of return to performance,
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14, The Department of Business and Economic Development, through its
Energy Division, has considerable experience and expertise in energy
conservation and has been involved in a multitude of energy conservation

activities, including the Comprehensive Conservation Pilot Program on Molokai.

Recommendations

Experience in other jurisdictions indicates that utility-sponsored energy
conservation programs, if properly structured, can have a positive impact on
reducing energy consumption. Indeed, the State's previous efforts show that
conservation can result in impressive gains in efficient energy use. And
given the State's mandate to achieve energy self-sufficiency, all avenues
leading toward fthat goal should be explored. Moreover, these types of
programs present an opportunity to establish a cooperative effort between
those groups most concerned with energy use policy and to promote energy

conservation on a more widespread and comprehensive basis.

One of the major arguments raised against widespread adoption of utility-
sponsored energy conservation programs in Hawaii is that they are, in effect,
"weatherization” programs and, consequently, not appropriate for our climate
and lifestyle. it should be noted, however, that many, if not most, of these
so-called weatherization programs involve a wide range of conservation

measures, many of which could have application in this State.

Therefore, the Bureau recommends the lLegislature consider adopting a
two-year pilot  project  invelving  utility-sponsored energy conservation
programs. The Bureau believes an experimental period will allow time to
investigate, develop, and perhaps more importantly, evaluate what type of
energy conservation program will be most appropriate for the State. To that
end, a draft of proposed legislation concerning utility-sponsored conservation

programs is presented at the end of this chapter.

The recommended legislation includes the following characteristics:
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1. Primary responsibility for establishing experimental utility-sponsored
energy conservation programs is given to the Public Utilities Commission.
This is considered appropriate and desirable because of the Commission's

existing regulatory and supervisory power over the energy utilities.

2. An appropriations provision for the Public Utilities Commission is
included out of recognition that a considerable amount of work will be
involved in developing, implementing, and administering these programs.
This extra responsibility undoubtedly will require an increase in the Public

Utilities Commission staff and may entail hiring or consuiting with energy

experts.
3. All energy utilities whose gross revenues exceed $2,000,000 are
required to submit plans proposing an experimental program. Because the

Bureau believes that all avenues for energy conservation must be examined, it
recommends the inclusion of gas as well as electrical utilities in this

experimental program.

4.  The legisiation is drafted to give the Public Utilities Commission
broad discretion in structuring the precise form, scope, and content of each
utility program, keeping in mind the legislation’'s stated purpose. The
Bureau recognizes that this experiment will best be served by allowing for
the evaluation of a wvariety of conservation programs targeted at different
customer groups and invelving different conservation measures and financial
incentives. Furthermore, different conservation strategies may be necessary
to meet unique needs of a utility's customers and service area. The approach
taken allows for flexibility while giving the Commission full authority over all

aspects of the experimental programs,

5. Each utility plan will be required to include energy audits and
financial incentives. This requirement is included out of recognition that the
program must focus on customer groups and end uses that will achieve the
most significant energy savings while providing sufficient incentives to induce

widespread participation by members of the customer group.
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6. A  strong planning and evaluation component is a necessary
ingredient if this experiment is to be worthwhile. Because the Energy
Division of the Department of Business and Economic Development has
experience and expertise in the energy conservation field, it is the logical
and appropriate agency to provide technical assistance to the public utilities
commission in developing program specifics and designing and c¢onducting a

thorough evaluation of each utility program,

Recommended Legislation

SECTION 1. Declaration of legislative findings and purposes. The
legislature hereby finds that:

(1) The State of Hawaii is severely disadvantaged by its lack of
indigenous fossil fuel. The State's near total dependence on
imported fuel as an energy source makes Hawaii highly vulnerable
to future world oil supply interruptions and escalating fuel costs.
Current national energy policies do not preclude the recurrence of

serious problems arising from this dependence during oil shortages.

{2) Energy use is critically important fo the overall welfare and
development of our society and has a profound effect upon the
economy and environment of the State, particularly in its
technological development, resocurce utilization, industrial well-

being, and social advancement,

(3) One of Hawaii's major goals as outlined in the Hawaii State Plan and
the State Energy Functional Plan is to achieve energy seif-
sufficiency by reducing dependency on oil while providing adeaquate
and dependable energy supplies at reasonable cost. The underlying
policies and implementing actions required to achieve this goal focus
on the development and commercialization of renewable energy

sources and the encouragement of energy conserving technology.
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These policies also contribute directly to the economic growth and
development of the State through the creation of job opportunities,
the stimulation of local industries, and the expansion of the tax

base which allows for increased services to residents of the State.

The development and commercialization of renewable energy sources
sufficient to achieve energy self-sufficiency remains some vyears
away. in the meantime, conservation presents an immediate,
effective, and prudent means of ensuring a dependable source of
energy for the future. Accordingly, there exists an urgent and
continuing need for every person and business in the State to

conseérve energy.

The potential for meeting future energy needs through conservation
will not be realized without a concerted effort involving the
cooperation of government, private industry, and the public.
Furthermore, no energy conservation effort can be successful
without the widespread participation and commitment of energy
users., Many energy users cannot easily afford the initial cost of
purchasing and installing energy conservation measures. It is
critical, therefore, that every available avenue be explored using
all practical means and measures, including financial and technical
assistance, to encourage, implement, and maintain energy

conservation measures.

Energy utilities provide a valuable source of knowledge and
technical expertise with respect to energy conservation; many
utilities have played a major role in promoting energy conservation
through public education, technical assistance, and financial
incentives. Energy utilities in Hawail are involved already in
alternate energy development and conservation, and an expansion of
their role is desirable and should be encouraged; but study and
evaluation are necessary tc determine the most efficient and
effective energy conservation technologies and programs for Hawaii's

unique climate and lifestyle.
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(8) The public utilities commission, with its supervisory and regulatory
power over the energy utilities, is the logical and appropriate
agency to take the lead in establishing utility-sponsored energy
conservation programs. The energy division of the department of
business and economic development also has considerable experience
and expertise in energy conservation. It is, therefore, appropriate
and desirable that the department work in close cooperation with
the commission and provide whatever technical assistance the

commission requests fo effectuate fully this chapter.

(9) It therefore is declared that energy conservation is essential to the
preservation and enhancement of the health, prosperity, and
general welfare of all the people of Hawaii and, accordingly, the
State has a compelling interest in promoting and encouraging energy
conservation in residential, commercial, and industrial buildings.
The legistature further declares that it is necessary and H is the
purpose of this chapter to promote energy conservation by
authorizing the Hawaii public utilities commission to adopt goals
relating to the conservation of electric energy and natural gas
usage and to require each utility to develop a pilot program,
subject to the approval of the commission, for increasing energy
efficiency and conservation within its service area. The legisiature
further finds and declares that this chapter is to be liberally
construed fo allow for full experimentation and evaluation of energy

conservation measures and technology.

SECTION 2. The Hawaii Revised Statutes is amended by adding a new

chapter to be appropriately designated and to read as follows:

"CHAPTER
UTILITY FINANCED ENERGY CONSERVATION PROGRAMS

§ -1 Definitions. The following words or terms as used in this part

shall have the following meanings uniess a different meaning clearly appears

from the context:
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"Commercial lending institution” means any bank, mortgage banking
company, trust company, savings bank, savings and loan association, credit
union, national banking association, or federal credit union maintaining an
office in the State.

"Commission” means the public utilities commission of the State.

"Customer"” means the owner or renter of any residential, commercial, or
industrial building in the State for which there is purchased gas or electricity

from a utility.

"Department” means the department of business and economic

development.

"Energy conservation measure’ means any device, method, or material
that increases efficiency in the use of electricity or natural gas including,
but not limited to:

(1) Awnings;

{2} Heat pumps;

(3) Hot water heater insulation;

{4} lLoad management devices;

{(5) Solar and wind energy systems;

(6) Waste heat recovery systems;

(7) Window treatment to absorb or reflect heat; and

{(8) Any other measures that the commission shall specify.
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"Financial assistance” means utility provided incentives intended to
encourage customers to purchase and install energy conservation measures
and includes direct financing through loans, lecan guarantees, subsidies,
rebates, performance contracting, or any other financial incentive approved

by the commission.

"Residential” means real or personal property within the State inhabited
as the principal dwelling place of an owner or tenant and includes a single

housing unit in a multiple-unit building.

"Utility" means an electric or gas utility regulated by the public utilities
commission under chapter 269 and whose gross revenues for the preceding

calendar or fiscal yvear exceeded $2,000,000.

§ -2 Authority to require experimental utility-sponsored conservation
programs. (a) The commission shall order each utility to develop and
submit, within ninety days after the effective date of this chapter for
approval by the commission, a plan proposing a two-year pilot energy
conservation program designed to meet the needs of customers within its
service territory. The proposed programs may target a portion or all of any
class of customers of any utility as the commission may determine is
appropriate to carry out the purposes of this chapter. The commission shall
approve the precise form, scope, and contents of each program and may
order any other energy conservation measures, programs, and technologies
refating to electric and gas public utility service that, in the commission’s
judgment, are practicable, just, cost-effective, and reasonably related to

fulfilling the purposes of this chapter,

(b) After public neotice, the commission shall hold public hearings on
the filed pilans to which each utility, the consumer advocate, and the
department shall be parties. These parties shall file testimony regarding the
consistency of each proposed plan with the goals and objectives of the
commission, this chapter, and the state energy functional plan. Other parties
may intervene, and all parties may file other relevant testimony as provided

by commission rules.
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{c) At the conclusion of the hearings, the commission shall issue an
order adopting a pilot energy conservation program for each utility, which
shall be implemented within thirty days of the order. If the commission
determines that a utility's proposed program inhibits conservation or if a
utility fails to file or implement a plan or is not in substantial compliance with
an approved plan, the commission, with the assistance of the department,
shall make whatever revisions or adopt programs and policies as are necessary
to ensure compliance with this chapter and shall order their implementation by
the utility.

(d} 1In ordering any action relating to implementing energy conservation
measures or programs, the commission shall consider and assure the revenue

requirements of the utility.

(e} The commission shall establish rules, pursuant to chapter 971,

necessary to implement this chapter.

§ -3 Requirements. (a) A plan proposing an energy conservation
program shall meet the requirements specified in this chapter and shall
orovide for the performance of energy audits and financial assistance for the

purchase and installation of approved energy conservation meagsures.

(b} The plan shall comply with any other requirements imposed by the

commission.

§ ~4  Qualified applicants. Utility customers within a customer group
targeted by the utility's proposed plan may apply to the utility to participate
under this program if they are:

{1} Current in their utility payments; and

(2} Owners or mortgagors of the property to be improved by the

conservation measure; or
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{3) Tenants who have secured written consent for the installation of

conservation measures from the owner of the property to be

improved.
§ -5 Approval of conservation measures. The commission shall
approve the inclusion of specific conservation measures in proposed plans. In

granting approval, the commission shall consider each conservation measure on

the basis of its:

(1) Potentiali for conserving gas or electricity;

(2) Cost-effectiveness;

{3) Safety:

(4) Reliability; and

(5) Applicability to the premises of the customers targeted by the plan.

§ -6 Financial assistance. (a) The commission shall approve the
specific means of financial assistance proposed under each utility plan and
shall set whatever minimum and maximum dollar amounts, terms, and other
requirements necessary, in the commission's judgment, to constitute sufficient
incentive to encourage conservation under each plan. The commission also
shall set maximum aggregate amounts to be available for financial assistance

by the utility in each vear of its plan.

(b) Participation in and completion of an energy audit shall be a
condition of customer eligibility for any financial assistance under this
chapter. Financial assistance shall be available conly for the purchase and
installation of those energy conservation measures recommended by the energy

audit.

{(c} in the event an eligible customer receives both electric and gas

service from different utilities, the customer may choocse to participate in the
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program offered by either the electric or the gas utility, but shall not

participate in both programs.

§ -7 Utility loans. (a) Where any proposed plan includes direct loan
financing by a utility, the commission shall adopt rules concerning the
maximum rate of interest chargeable by the utility on any amounts financed,
requirements and limitations as to adjustments of terms and conditions of
repayment, and any other requirements considered necessary to carry out
this section. Each utility may establish qualifications for customer credit
approval as may be reasonable and as approved by the commission. Loan
repayment shall be through charges separately set forth on the customer's
periodic bill from the financing utility or through separate billing as provided
in the proposed plan. Any loan program shall provide for a discount, in an
amount to be determined by the commission, in the event of prepayment of

the loan balance.

{b) If a loan is made to a customer who does not have an ownership
interest in the property to be improved by the conservation measuvure, the
owner of the property shall be required to sign as guarantor on the note

evidencing the loan.

{c) Loans made pursuant to an energy conservation program may be

secured by a statement of lien or other security interest.

(d} Upon default on a loan by a customer, the financing utility, after
expending reasonable efforts to collect, may treat the entire unpaid contract
amount as due; provided that services to the customer shall not be terminated
as a result of default. For purposes of this chapter, default occurs when
any amount due a utility under a loan agreement entered into pursuant to this

chapter is not paid within sixty days of the due date.
(e} Any customer obtaining a loan pursuant to this section shafl use the

funds only to accomplish the purposes agreed upon at the time of the loan.

if the customer uses the funds in a manner or for a purpose not authorized

68



FINDINGS AND RECOMMENDATIONS

by this section, the total amount of the loan shall immediately become due and

payable.

(f) If any plan approved by the commission inveolves loans, the
collection of leans, or similar banking functions by a utility, the utility shall
be authorized to perform these functions notwithstanding any other provision

of the law.

{g) Upon the approval of the commission, a utility may satisfy its
obligation to provide financial assistance fo eligible customers by conciuding
financial arrangements with two or more commercial lending institutions to
provide loans to customers for energy conservation measures approved under
the utility’'s proposed plan; provided that the loans shall be made under terms
and conditions consistent with this section. Approval of the customer’s credit
shall be at the option of the lending institution. The utility shall guarantee
these loans if so required by the commission and may provide for payment of

the loan balance by the customer through its regular bill for utility services.

§ -8 Energy audits. (a) Upon the request of an eligible customer,
each utility shall conduct an energy audit of the customer's premises. A
customer shall be eligible only for one audit per premise. Unless an

alternative method is authorized by commission order upon good cause shown,
the auditor shafl make recommendations concerning which energy conservation
measures should be installed and provide the audit results to the customer

personally and in writing upon completion of the audit.

{b) The audit results shall provide the customer with:

(1) A clear description and explanation of recommended energy

conservation measures;

(2} The estimated energy and overall cost-savings that would likely

result from each applicable energy conservation measure;
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{3} An estimate of the total installation cost for each conservation

measure recommended;

{4) The annual ordinary maintenance cost, if any, for each conservation

measure;

{5) The estimated time of payback of the customer’s cost of purchasing

and installing each conservation measure;

(6) An indication of the total energy cost-savings from the installation
of more than one energy conservation measure compared to the
energy cost-savings if each conservation measure were installed

individually and separately; and

{(7) A sample calculation of the effect of any federal or state tax
benefits, if applicable, on the cost to the customer of installing

each energy conservation measure.

{c) No charge shall be made for audits of residential premises; in the
case of commercial or industrial buildings, the commission shall set fair and

reasonable audit fees.

§ -9 Training and qualifications of auditors. The commission shall
establish minimum training and qualification requirements for energy auditors
used by each utility. These qualifications shall be sufficient to ensure the
auditors are familiar with energy conservation technology and approved

energy conservation measures.

§ -10  Installation and inspection. (a) Once a customer decides to
participate in an energy conservation program and upon completion of the
energy audit and approval of any necessary applications, the utility shall
arrange for the installation of the energy conservation measures agreed upon
by the customer through the services of a contractor or supplier from a list
of qualified contractors and suppliers. The commission shall establish a

process by which contractors and suppliers are selected from these lists.
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(b) The utility shall arrange for post installation inspection, when
required by the commission, to wverify that the agreed upon energy
conservation measures have been installed and that the installation has been
performed in a professional manner and with materials that satisfy prevailing

industry standards.

{c) The consumer advocacy division of the department of commerce and
consumer affairs shall be the agency responsible for preparing and
maintaining, in a nondiscriminatory manner, a list or lists, for each utility's

service area, of contractors and suppliers who:

(1) Meet necessary state or county licensing or certification

requirements;

(2) Maintain insurance coverage as prescribed by law; and

{3) Enter into a contract, in a form authorized by the commission, that
contains, among other things, a full warranty of work performed

and materials furnished.

The division shail update the lists systematically and shall remove from
any list any contractor or supplier who has been disciplined for a work
retated matter by any state agency or who otherwise has exhibited a pattern
of unsatisfactory work or any person who requests removal from a list. The
department of commerce and consumer affairs is authorized to adopt rules

pursuant to chapter 91 to implement this section.

§ -11  Program promotion. Each proposed utility plan shall include a
description of procedures that will be used to promote wide public awareness
of the details and benefits of the energy conservation program, including the

availability of financial assistance,
§ -12  Recovery of costs. A utility shall be allowed to recover as

normal operating expenses through rate adjustments those expenses related to

the impiementation and administration of any program approved under this
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chapter that are determined by the commission, after public hearing, to be
prudent and reasconable and that are not already reflected in existing rates.
Costs arising from an approved energy conservation program shall not be
continued in the rate structure once they have been recovered. The
commission shall disapprove any advertising or promotional expense that it

finds is not reasonably designed to promote the success of the program.

§ -13 Performance standards; rate of return. The commission shall
establish energy efficiency performance standards for each proposed energy
conservation program. These standards shall take into account the amount of
energy savings that is achievable under a given pian and the overall cost
savings that is possible. The commission may consider allowing those utilities
whose programs meet the performance standard to earn a return on their
investment in the particular energy conservation program; provided that
utilities failing to meet their program's performance standards shall not be
allowed to earn a return in connection with these energy conservation

programs.

§ -14 Reporting requirements. (a) Each utility shall submit periodic
reports to the commission setting forth information deemed relevant by the

commission to monitor and evaluate the progress of each program.

(b)Y The commission shall report to the governor and the legisiature
twenty days prior to the convening of the regular session of 1989 and
annually thereafter with regard to the progress of these experimental
programs, including their effect on the conservation of fuel and energy, cost-
savings to customers, expense to ratepayers, environmental benefits, and
estimated effects on the economy. The reports aiso shall detail any problems
encountered in the administration and implementation of the experimental
programs and shail include recommendations for their improvement and

possible extension.

§ -15 Responsibility of the department. The department shall consuit
with and provide technical assistance relating to energy use and conservation

as requested by the commission to carry out this chapter. The department
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also shail be primarily responsible for designing and conducting an evaluation
of each experimental program and shall submit periodic reports to the

commission.

SECTION 3. There is appropriated out of the general revenues of the
State of Hawaii the sum of 3 , or so much thereof as may be necessary
for fiscal year 1988-1989, to carry out the purposes of this Act, including the
hiring of necessary staff. The sum appropriated shall be expended by the

public utilities commission.

SECTION 4. This Act shall take effect on July 1, 1988.
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It should be noted that sithough the conversion
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Resources Coordinator, supra note 7, at 28.
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subsequent process, such as heating water.

ld. at 6.

Id. at 5.

This subsection of the study was prepared by
Gary Ige, formerly with the Hawali Public
Utilities Commission.

Rate Base--Generally, the amount of property
used and useful in providing the regulated
utility services. This amount may represent

cost, replacement cost, or other amount
ted in the jurisdiction.

permit-

fate of Return--Generally, the amount of money

in  excess of the utility company ' s total
operarting expenses which 1is earned by the
utility.

The City of Santa Monica contracted with
Southern C€xlifornia BGas Co. and Southern

€California Edison Co. for the operation of an
KCS program and to test inmovative program mark-
eting technigues designed to increase par-
ticipation rates and energy savings for both
average and target group customers (i.e., senior
citizens, low-income, and renters of multi-
family housing}. The prégram operated between
May 1984 and May 1985, during which time ser-
vices were offered to every household through
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Exhibit 1

HOUSE OF REPRESENTATIVES
FOURTEENTH LEGISLATURE, 1987 -
STATE OF HAWALI L . 14

i

REQUESTING THE LEGISLATIVE REFERENCE BUREAU AND THE PUBLIC
UTILITIES COMMISSION TO FORMULATE RECOMMENDATIONS TO THE
LEGISLATURE AND THE PUBLIC UTILITIES COMMISSION TOWARD THE
DEVELOPMENT OF LEGISLATION AND RULES WHICH WOULD REQUIRE
THE LOCAL ELECTRIC UTILITIES TO INITIATE PROGRAMS WHICH
WOULD PROVIDE THE FINANCING MECHANISMS NECESSARY FOR
INDIVIDUAL CONSUMERS AND PRODUCERS TO ESTABLISH ALTERNATE
ENERGY AND CONSERVATIOR TECHNOLOGIES IN HAWAII.

WHEREAS, while there have been reductions in the prices of
0il and petroleum products in recent years, corresponding
reductions in the cost of electricity to the consumer have not
kept pace with the price reductions of these fuels; and

WHEREAS, inasmuch as the State of Hawaii is almost totally
dependent upon imported o0il and petroleum products to provide
for its enerqgy needs, the Hawaii State Plan establishes, as one
of its major priorities, the goal of energy self-sufficiency
for the State of Hawaii; and

WHEREAS, despite the State's goal of attaining increased
energy self-sufficiency, progress in the establishment of an
alternate enerqgy industry in Hawaii has not proceeded as
rapidly as anticipated; and

WHEREAS, a major barrier to the expansion of the alternate
energy industry in Hawaii has been the perception that the
industry lacks economic viability; and

WHEREAS, while alternate industry ventures may often
appear to lack immediate or short term feasibility, alternate
energy technologies are the only alternatives available to the
State which will relieve it of its dependence on nonrenewable
sources of energy and will therefore prove to be beneficial to
the State in the long run; and

HRO/1881m

79
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page 2 L H.D.

WHEREAS, alternate energy financing programs in other
states have logically involved the active participation of
local energy utilities which possess the appropriate technical
expertise as well as large amounts of capital available toward
the financing of alternate industry initiatives and ventures;
and

WHEREAS, in some areas of the United States, electric
utilities have become the major source of alternate energy and
conservation improvements financing, making loans available for
energy efficiency improvements as well as for solar energy
installations; and

WHEREAS, utility financing programs generally fall into
three broad categories: direct loans, loan guarantees, and
rebates; and

WHEREAS, among the majority of the investor-owned
utilities providing conservation and alternate energy
financing, the majority offer direct loans which provide
interest rates which range from zero to current market rates:
angd

WHEREAS, successful utility direct loan programs have been
established in states and cities such as: Oregon, where the
Portland General Electric Company provides low interest,
long-term loans for conservation measures determined to be
cost-~effective through an audit; and San Francisco, where the
Pacific Gas and Electric Company provides five-year, $500 loans
which have been taken out by more than 50,000 customers; and

WHEREAS, the State of New York currently regquires
utilities to provide loan guarantees to homeowners who borrow
money from banks for conservation and alternate energy
investments; and

WHEREAS, successful direct rebate programs have been
established by utilities such as the Tennessee Valley
Authority, the Bonneville Power Administration and the Pacific
Gas and Electric Company of California; and

WHEREAS, despite its economic simplicity and the obvious
benefits these programs afford the industry and the public,

many important issues must be addressed and explored prior to
developing these utility financing programs; now, therefore,

HRO/1881m

80
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Page 3 . . . H.D.

BE IT RESOLVED by the House of Representatives of the
Fourteenth Legislature of the State of Hawaii, Regular Session
of 1987, that the Legislative Reference Bureau and the State
Public Utilities Commission is requested to enlist the
assistance of the State Department of Planning and Economic
Development's Energy Division, the State Consumer Advocate, and
the local electric utilities to study and recommend the
necessary legislation and/or rules for the Public Utilities
Commission to require the electric utilities to initiate
programs which would provide the financing mechanisms necessary
for individual consumers and producers to develop alternate
energy programs and technologies in Hawaii; and

BE IT FURTHER RESOLVED that the Legislative Reference
Bureau submit a report of its findings and recommendations to
the Legislature twenty days prior to the convening of the
Regular Session of 1988; and

BE IT FURTHER RESOLVED that certified copies of this
Resolution be sent to the State Department of Planning and
Economic Development's Energy Division, the State Public
Utilities Commission, the State Consumer Advocate, the
Legislative Reference Bureau and the electric utilities of the
State.

HRO/1881m
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Exhibit 2

SELECTED RULES--FLORIDA PUBLIC SERVICE COMMISSION

Supp. No. 138 CONSERVATION GDALS AND RELATED MATTERS ___CHAPTER 25-17

{1} To ensure quality control, and upon notification by the eligible customer that
an audit recommended installation has occurred, the utility shall perform random
inspections of conservation measures instalied as a vresult of the wutility's
recommendation.

{2) Prior to performing any inspection under this rule, the utility shall submit to
Commission staff:

{a) Assurance that a1l persons performing post-installation inspections have
raceived training and are qualified to determine whether the instailation is in
compliance with the standards prescribed in subsection (6); and

(b} The procedure it intends to use to ensure randomness. Procedures not rejected
by the Commission staff within two weeks of submission shall be deemed approved.

(3) The utility shall dinspect four of each contractorts first ten installations of
ceiling insulation, wall insulatien, floor insulation, and domestic solar water heating
systems. The utility shall inspect at least one installation of each contractor of
conservation measures.

{4} The utility shall inspect ten precent of all energy conservation meagures that
are installed as a result of the utility's recommendation. Inspections performed
pursuant to subsection {3) shall be inciuded to meet the requirement imposed by this
subsection,

(5} A1l post-installation inspections will be conducted by a gqualified inspector
with no financial interest in the contractor whe installed the measure unless the
contractor is the utility.

(6) The inspector will investigate to determine if the installation was
accomplished in conformance with the applicable installation standards published in the
Federal Register under Subpart I of the RCS Final Rule (10 CFR Part 456, 44FR64602Z,
November 7, 1979), or, in the case of domestic solar hot water and domestic solar pool
heating systems, in accordance with the Florida Standard Practices for Design and
Installation of Solar Domestic Hot Water and Pool Heating Systems, promulgated by the
Florida Solar Energy Center effective March 1, 1681.

{7) The utility shall provide & reinspection if a violation of materials or
installation standards is found.

(8) The wutility shall report the results of the inspection to the eligible
customer, the installer and DACS within two weeks of the inspection. The report shall
contain any customer complaint concerning the installation.

Specific Authority: §366.05(1), 366.82(1), (5), F.S.

Law Implemented: 366,82, F.S.

History: New 5/4/80, Amended 12/16/80, Transferred from 25-6.116, Amended 10/28/82,
formerly 25-17.56.

25-17.057 Energy Conservation Audit Results.

{1} Unless an alternative method is suthorized by Commission order upon good cause
shown, the auditor shall make recommendations and provide the audit results and any
recommendations to the customer, on site, in writing, and in person, upon completion of
the audit, unless the customer is not present at the time of the audit or otherwise
declines in-person presentatinns,

{2} The auditor shall provide the customer with:

(a) The estimated energy and overall cost savings that would Tikely result from
each applicable energy conservation measure, in accordance with or except as provided in
subsection (3} of this rule;
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{b) An estimation of the total ingtallation cost for each conservation measure, as
provided in subssction {4) of this rule;

{c) The annual ordinary maintenance cost, if any, for each conservation measure;

(d) The first year's energy savings in dollars or a range of dollars for each
conservation measure;

{e) The expected time of payback as provided in subsection (5) of this rule;

{f} A clear indication via sample calculations or disclosure, that the total energy
cost savings from the installation of more than one energy conservation measure could be
less than the sum of energy cost savings of each conservation measure installed
individually;

{g) An explanation of the availability, if any, of innovative energy conservation
rate structures or load management techniques offered by the utility;

{(hY A sample calculation of the effect of federal and/or state tax benefits on the
cost to the customer of installing at least one applicable energy conservation measure
and, where possible, one or more renewable rescurce measure.

(3)(a) Except as provided in this paragraph, the auditor may not provide cost and
savings estimations for furnace - ‘efficiency modifications described in Rule
25-17.051(10){a} and {k)}, unless the furnace uses primarily a source of energy supplied
by the utility performing the audit. Absent such use, the auditor ghall provide cost
and savings estimations for furnace efficiency modifications if the customer requests
them and if the customer agrees to sign the following statesent: "“If your home is
heated by a source of fuel other than (state the type of fuel supplied by the etility),
only the supplier of your fuel may zudit your furnace unless you specifically request us
to do so. Federal law requires that such a request be in writing. If you want us to
audit your furpace, although we do not sypply the fuel it uses, please sign below."

(b) With regard to the conservation measure listed in Rule 25-17.051(10){(a) and
{k), the auditor shall hase any cost and savings estimations on an evaluation of the
seasonal efficiency of the boiler ‘or furnace. Seasonal efficiency shal) be based on
estimated peak (tuned up) steady state efficiency corfected for fyciing Tosses, Steady
state efficiency shall be derived from manufacturer's design data and observation of the
furnace components or, alternatively, by a flue gas analysis 6f measured flue gas
temperature and carbon diowide content, or by procedures set forth by DOE in "Final
Energy Conservation Test Procedures,” 43 Federa) Register, 20128, 20147,

{43(a) Except as provided in paragraph {b), the auditer'sha}? provide an estimation
of the total installation cost for each conservation measure which reflects the
customer's installing it himself or herself and which reflects the cost to the customer
of having the measure installed by a contractor.

{b} For ceiling insulation, the auditor shall calculate the payback pericd for at
least one increased Teve! of insulation either to or above R.19 or, for residences with
resistance heat systems in regions having 1,000 or more heating degree days per year, to
or above R-22, Suck calculations shall be in increments of R-11. The auditor may
caleulata payback periods for other levels of insulation if the customer so requests ar
if the utility believes higher levels would be cost effective. Auditors shall express
recommendations in terms of R values and not in inches.

(5) The suditor shall provide to the customer an estimation of the expected timg for
payback of the customer’'s cost of purchasing and installing any conservation measure.
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{s) Except as provided by Commission order, all payback computations shall be based
on a percentage change in energy bills as formulated by the Commission and noted in Rule
25-17.055(1)(c). The Commission will provide the utilities with the applicable rate for
each succeeding year by January 3ist of that year.

Specific Authority: 366.05(1), 366.82, F.S.

Law Implewmented: 366.82, F.S.

History: New 5/4/8D, Amended 12/16/80, Transferred from 25-6.1317, Amended 10/28/82,
formerly 25-17.57.

25-17.058 Reserved.

25-17.059 Energy Conservation Audit Charges, Disclosures, and Disclaimers.

{1) Charges.

{a) The utility may charge the eligible customer for the Energy Conservation
Audit. 1If any charge is made, it shall not exceed $15.00 and the amount to be charged
shall first be filed with the Commission as part of the utility's tariff. The utility
shall allow the customer the option of: paying by personal check, money order, or cash
at the time of the audit; or being charged the audit cost on his or har utility bill.

(b} The utility may not charge for performance of the customer assisted audit.

{c)} The utility may charge for an alternative (walk-through) audit. However, any
charge imposed by a utility for performance of a walk-through audit shall first be filed
with the Commission as a part of the utility‘s tariff. The charge shall not exceed §5
per audit. The utility shall submit their procedure for conducting a walk-through audit
to the Commission for approval prior to conducting these audits.

(2} Disclosures.

{a) Each energy conservation audit result sheet shall inciude 2 statement to the
following effect: "The procedures used to make these estimates are consistent with U.S,
Department of Energy criteria for residential enargy audits and have been or will be
evaluated by the department for accuracy. However, the actual {installation cests you
incur and energy savings you realize from installing these measures may be different
from the estimates contained in this audit report. Although the estimates are based on
measurements of your house, they are also based on assumptions which may not be totally
correct for your household due to energy use patterns.®

{b) The auditor shall provide the eligible customer with a written statement of any
interest which the auditor or the utility has directly or indirectly in the sale or
installation of any energy conservation measure., HMowever, if the utility supplies,
installs or finances the sale of any energy tenservation measure, this subsection shall
not operate to prehibit the auditor from advising the eligible customer of that fact.

{¢) Upon request of the customer, the auditor shall disclose the resuits of any
prior energy conservation audit of the customer's residence for which records are still
available.

{3) The results of the energy conservation audit shall contain the following or a
similar disclaimer: *The utility does not warrant or guarantee the audit findings or
recommendations nor is the utility liable as a result of the audit for the acts or
omissions of any person who implements or attempts to implement those conservation
measures found and recommended as cost effective by the auditor.®
Specific Authority: 366.05(1), 366.82(1), F.5.

Law Implemented: 366.82, F.S.
History: New 5/4/80, Amended 12/16/80, Transferred from 25-6.119, Amended 10/28/82,
formerly 25-17.59.

Source: Florida Administrative Code, sec. 25-17.057, Rules of the Florida
Public Service Commission.
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Exhibit 3
SELECTED RULES--IOWA STATE UTILITIES BOARD

Ch27. p.12 Utilities[195] IAC 11/5/86

199--27.6(476) Program auditors, installers snd inspectors.

27.6{1} Qualification of quditors. Each person who performs 2 program sudit pursuant 1o
this plan shall:

a. Be qualified according to the applicable procedures in 27.6(2).

&. Be under contract or subcontract to, be an employee of, or be an employee of a contrac-
tor or subcontractor to, 3 covered utility,

20.6(2) Minimum auditor qualification reguirements. A qualified auditor shall:

a. Complete a board-approved training course for residential auditors that provides:

{1) General understanding of the three types of heat transfer and the effects of tempera-
ture and humidity on heat transfer.

{2) General understanding of residential or commercial building construction terminology
and components.

{3) General knowledge of the operation of the heating and cooling systems used in resi-
dential or commercial buildings. '

{4} General Xnowledge of he different iypes of each applicable energy conservation
measure; of the advantages, disadvantages, and applications of each; and of any installation
standards prescribed for the I-SAVE program.

(%) Capacity to conduct the audit according to the procedures described in rule 27.5(476)
including: familiarity with energy conserving practices prescribed in these rules; capability
of determining applicable ensrgy conservation measures, and proficiency in audit procedures for
each applicable measure,

{6y Where a furnace efficiency modification is as applicable energy conservation measure,
and the source of fuel for the existing furnace or boiler is either gas or oil, 3 working ability 10
calculate the steady state efficiency of the furnace or boiler as required by 27.5(2)"¢""(4).

b, Complete a utilities board-approved training course that provides that commercial energy
auditors shall possess the following qualifications:

{1) Auditors shall have 3 general understanding of commercial and apartment building con-
struction, particularly a knowledge of the heating and cooling sysiems, heat transfer and refated
environmental effects, the different types and applications of program measures and any rele.
vant state installation standards.

{2} Auditors shall possess the capability to conduct the audit including:

L. A familiarity with the program operations and maintenance procedurss;

2. The capability to determine the applicability of the program measures; and

3. A proficiency in pertinent auditing procedures for each applicable program measure.

(3) Auditors shall have general knowledge of the nature of solar energy and its applications.

(4) Auditors shall have general knowledge of utility rates.

{5) Specifically, the audit work force shall have:

1. A working abiliry to calculate or determine the steady state efficiency of a furnace or boiler;

2. A general knowledge of pneumatic, electrical and hydroaic control systems and their
applicability to automatic energy control systems;

3. An understanding of the interrelationship between the various loads in the elizible build-
ing population including the ability to anticipate the corresponding effect on one load of changes
1o the other;

4. A general knowledge of lamps and lighting systems used in commercial and multifamily
buildings;

S. A general knowledge of the functions and operating charactenistics of steam systems in
commercial and apartment butidings, as well as the various types and sympioms of stears sys-
tem faslure; and

6. An understanding of automatic energy control systems and the relationships among the
occupants, the structure, and the mechanical and lighting systems {energized systems).

¢. Successfully demonstrate qualifications in appropriate written or practical examinations
to be administered by the waining organizaton approved by the board.
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Upon successful completion of the training and examination requirements, the candidate
shall be provided with a letter of gualification by the board which shail be valid for two {2)
years as a board-approved energy auditor.

The board shall review and approve or disapprove proposed auditor training and testing
programs by covered utilities or other auditing service organizations within thirty (30) days
after submission. If the program is disapproved, the utilities or other auditing organizations
will have thirty (30) days within which to amend and resubmit the proposed program. Board.
approved suditor training and testing programs shall be submitied for review and approval
every two (2) years after initial approval.

Utility employees, contractors, or subcontractors, or employees of contractors or subcon-
tractors who have successfully completed training and examination and have been qualified
as board-approved energy auditors, shall be cenified as I-SAVE energy auditors.

27.6(3) Recertification. Individuals who desire recertification must submit their application
to tae board no later than sixty (60) days prior to the expiration date of their current certificate,
Such application shall detail the applicant’s professional experience as an energy auditor for,
at 2 minimum, the preceding twe (2)year period. Upon review of the application by the board,
the applicant shall be notified as to the time, date, and place of the written or practical exami-
pations necessary for recertification.

27.6(8) Reciprocity of auditors. An auditor certified in another state may be authorized
to conduct program audits in lowa provided the auditor demonstrates qualifications.

Source: Iowa Administrative Code, sec. 199~27.6(2), Rules of the Iowa State
Utrilities Board.
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List of Sources From

Appendix A

Whom Information Was Requested

on Alternate Energy Utility Financing Programs

Responded

Arizona Corporation Commission
1200 W. Washington Street
Phoenix, Arizona 853007

Bonneville Power Adminstraiion
Box 3621

1002 N.E. Holladay Street
Portland, Oregon 97208

California P.U.C.
505 Van Ness Street
San Francisco, California

Colorade P.U.C.
Logan Tower
Office Level 2
1580 lLogan Street
Denver, Ccleorade 80203

¥Florida Public Service Commission
101 East Gaines Street

Fletcher Bldg.
Talahassee, Florida 32301-8153
Georgia Public Service Commission
244 Washington Street, S5.W.

Atlanta, Georgia 30334
Idaho PUC

Statehouse

Boise, Idaho 83720

Illincis Commerce Commission
Leland Bldg.

527 East Capitol Avenue
Springfield, Illinois 62706
Towa State Utilities Board
Lucas State Office Building
De Moines, Towa 50319

Maine Public Utilities Commission
242 State Street

State House, Station 18

Augusta, Maine 04333-0018

Marcia G. Weeks
Chairman

Peter T. Johnson
Administrator

Stanley W. Hulett
President

94102-3298

Arnold H. Cook
Chairman

Katie Nichols
Chairman

Robert C. Pafford
Chairman

Perry Swisher
President

Mary B. Bushnell
Chairman

Andrew Varley
Chairman

Peter Bradford
Chairman
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Michigan Public Service Commission
Merchantile Bldg.

6545 Merchantile Way

P. 0. Box 30221

Lansing, Michigan 48909

Minnesota PUC

780 American Center Bldg.
160 East Kellog Blvd,

8t. Paul, Minnesota 55101

Missouri Public Service

P. 0. Box 368

Truman State Office Bldg.
Jefferson City, Missouri 65102

New York Public Service Commission
Empire State Plaza
Albany, New York 12223

Nevada Public Service Commission
505 East King Street
Carson City, Nevada 89710

Oregon PUC
300 Labor and Industries Bldg.
Salem, Oregon 97310

Tennessee Valley Authority
Knoxville, Tennessee 37902

Texas PUC

7800 Shoal Creek Blvd.
Suite 4GON

Austin, Texas 78757

Washington Utilities and
Transportation Commission

Chandler Plaza Bldg.

1300 South Evergreen Park Dr., S.W.

Olympia, Washington 98504

Wisconsin Public Service Commission
477 Hill Farms State Office Bldg.
P. 0. Box 7854

Madison, Wisconsin 53707

William E. Long
Chairman

Barbara Beerhalter
Chair

William D. Steinmeir
Chairman

Anne F. Mead
Chairman

Scott M. Craigie
Chairman

Charles Davis
Chairman

Charles H. Dean, Jr.
Chairman

Dennis I.. Thomas
Chairman

Sharon L. Nelson
Chairman

Charles H. Thompson
Chairman
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Did Not Respond

Kansas State Corporation Commission Keith R. Hanley
State Office Bldg. Chairman
Topeka, Kansas 06612
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Appendix B

PROPORTION OF WORLD

ENERGY USE BY COUNTRY 1985
{Percent)

M ——— T A W Wy AN Ty o e AU ot B ik ot By U T Uk O W SR g duke et w T T W oy oo o e e map hln i A o o — T M A SR o ot e pm — e
W W w WR i M s b W W o o S e W G el LY N WL M i Wl ERL . e o o T T o o i ———_—_—— o ——— T

Country Total Petroleum Natural Coal Nuclear &
or region gas other
United States ...... 35.9 32.5 47.1 40.7 257
Canada ............. 4.7 3.2 5.5 2.8 11.3
Japan ..... ... 7.6 9.3 4.2 6.7 B.O
Europe ............. 28.1 27.7 23.7 27.2 36.3
Developing:
countries & QPEC 23.8 27.4 19.5 22.6 18.7

Total ............ 100.0 100.0 100.0 100.0 100.0
Source: U.S. Dept. of Energy, "International Energy

OCutlock 18868, Projections to 2000~

90



Appendix C

PROJECTED “FREE WORLD™ OIL CONSUMPTION
{Millions of barrels per day)

v g e e e e e e S M une R L L A S T e M, VR i ke M W W e e e B ek el b S i T b s g b iy ol e
e R D O o o o O i 0 00t ml il i v o i v mm mm i o i o v b O i e M b e el e M A Ml G ke W My R ke

Average annual

1885 19956 compounded rate of
High Low growth 1985 to 1985

Region or 1885 price price
country case case High case Low case
United States 16.0 16.7 18.0 43 1.18
Canada 1.5 1.6 1.8 .65 1.84
Japan 4.3 4.4 4.8 .23 1.11
Europe 11.7 12.0 13.1 .25 1.14
Other 9.8 10.3 11.0 .71 1.37
OPEC 3.4 4.2 4.2 2.14 2.14
Total 46.5 49.2 52.9 .57 1.30

- —— W o e e m ey S TR e A o ey e e e S e e M e R WAL S TR M A R e e WA W e e W M ma m —

Note: "Free World" or Market Economies are defined as all
countries other than the centrally planned ecconomies
of Eastern Europe, Soviet Union, Peoples’ Republic of
China, Kampuchea, North Korea, Laocs, Mongolia and Vietnam.

Source: U.S5. Department of Energy, "Energy Security",
March 1887.
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Appendix D

CRUDE OIL RESERVES, MARKET ECONOMIES: 1986
(Billions of barrels)

Ny i i s Py A o e b S e S A ol Mo g o R e s e P e e i e i i —
e o DD o mr e e A i MR T L e D M M Al Ak MR Al o ek e e T T e e e o e =y o o A wa -

Country or Crude Percent
region oil of

A e e e T e e T em RS T e e e e o e g e S i e W Me r mm m  ms mw We E W e mm e M e e

North America ......... 86.1 13.9
Canada ........0...u.. 6.9 1.1
Mexico .\ ..., 54.7 B.8
United States ....... 24 .6 4.0

Central & South America 34.1 5.5

West. Europe, incld.

North Sea fields ...... 21.9 3.5

Middle East ........... 401.9 65.0
Iran .. i 48.8 7.9
Iraqg ................ 47.1 7.6
Kuwait .............. 94.5 15.3
Saudi Arabia ........ 168.2 27.4
United Arab Emerates

& Qatar ........... 36.3 5.8

Africa .......c0in.. £5. 2 8.8
Libdia ............... 21.3 3.4
Nigeria ............. 16.0 2.6
Other ............... 17.8 2.9

Far East, Oceania,

Australia, Indonesia .. 18.0 3.1

Total OPEC ......... 477.5 77.2
Total Market Economies 618.2 100.0C

AR g U Ay AL o A i G T TR e e G e e M e e o e W e W A

Bource: "0il & Gas Journal"”, Dec. 26, 19886, also
published in U.S5. Department of Energy, Energy
Information Administration, “"International Energy
Outlook 1888, Projections to 2000", April 1887.
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LOCATION OF WORLD CRUDE OIL RESERVES

Source:

Appendix E

" Where the World’s Oil Is

Proven crude ofl reserves
{In bililons of barrels)

Western

Cornmunist
Middie — ‘ﬂnu
East d

Wall Btreet Journal, August 21, 1987, p.

83

1.



Appendix F

HAWATI PRIMARY ENERGY USE: 1985 And 1886
{Billion Btu)

Source 1885 Percent 1988 Percent
Petroleum ....... 238,532 80.36 238,815 9G.01
Biomass ......... 23,143 8.77 23,989 9.12
Hydroelectricity 880 .37 1,021 .38
Coal ............ 8586 .38 485 .19
Wind ............ 171 .06 582 .22
Geothermal ...... 188 .07 180 07

Total .... 263,870 100.006 263,093 100.00

G s e ot pos e o o v L EL e i e Wl g e e e A T e W e i s R e My M rem e e e e e

Note: Data for 1986 are preliminary.
Source: Department of Planning and Economic Development,

records.

PRIMARY ENERGY USE UNITED STATES: 1985 And 1986
(Quadrillion Btu)

A Ml WL M e i M e e A L M ke e WA ol e i e M e e L WL W G e e M s o e T ke e W e o e e ML e e i S e e -

Source 1885 Percent 1988 Percent
Petroleum 30.822 41 .8 31.887 43.1
Coal 17.478 23.6 17.271 23.4
Natural gas i7.851 24.1 18.531 22.4
Nuclear 4,147 5.6 4.475 6.1
Hydroelectricity 3.363 4.6 3.4858 4.7
Other x .198 3 L2156 3

Total 73.9882 100.0 73.873 100.0

A A A e T A Al e e e L i M e W T G e s R T MR G e e e MR e e e e e A S AN T e e A e ol S

* Includes biomass, wind, geothermal, PV and
other sources.

Source: U.S. Department of Energy, "Monthly
Energy Review” Feb. 1987,
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Jurisgiction

AP FORE 1)

#)

Boppevitle 1)
Popwery A,

SELECTED UTILITY ENERGY CONSERVATION

Programs Motivation

Engrgy Gontrof
Credics

1} dot provided

ingerast

Lero
Pian

2} Not provided

Appendix G

Specifications

1) Gradit on bilis
for installation
of specified
MEGBUTES

Not provided

Buyhack 1l Sragutory

Catifornia 1

2

3)

Froarida 1

2t

33

11 instaltation of
conservation
MeasUTes=-~
~winsuiation, storm

Wit OWs, water
heater Wwrap,
wegatherization,
«=fuybatck lesser of:
a} 85% of actual
cost of
weatherization

PROGRAMS

Target Groups Particiaption

Evalnation

1} General
residengial

1) Mot provided

Kot provided

1) General
residgengial

1} Not pravided

by 32 oents X projecied

first kwh savings

13 Not garovided

Liw ITHLErest 1

fpan

GragiLory

Cash rebates 2

statutory

Zero interst 3
pian {Z1¥}

Stattory

3

Instail six
weatherization
measures
~=ipsulation,
cauiking duct
wrap, ©#iG.
n-BESS2, 000 maximuin
~~single and
mulbi units
Repbate based
on enerqy saved
--instatl 3 of &
WMOASUTe s
Instail all &
BEASUTES
~=0% interest
~-%3,500 maximum
~=100 month payceff

2

3

Conservation 1
cooling and
heat ing

Statutory

Conservation
water heating

2) Statutury

Ceiling
insglation
Residential
windaow
trestment

3
43

Statutory

Statutory

Home engrgy 5
toss
prevans ion

Statulory

ipstatlation of
energy efficient
air and heating
equipment
»=S6U0 maximum
recovery
3 Alcernatives
to water heater
-«gulay heater-
SUHG max i mun
w=hBal pump-
S1B6 max imum
~=heat recovery-
S177 maximlm
fncourage celi-
ing inswiation
Cost sharing/
reigbucsenant
-~wsatar film
~=50 3y SUTREN

2

3
4)

wegwnings and
shutters

cost staring/

reimbursemrent for

instatlagion of

15

5

oW COSL MEASUTeS
cautking,
stripping)

As of 1985,

aimost 400,060
eligible cusitomers
participated

1} General 1)
residential

i} Annwal oil saved
1,604,000 arvels
w8t of program

5129,980,200

2} General 2 As of 1985, 2) Annual oif saved
residential atmost 600,000 1,600,000 barvels
eligible customers ~--gost of program
participated $12%, 580, 200
3) Generzl 3} As of 1985, 3y Annual oil saved
resigential almost 600, GO0 1,600,000 barre!s
eiigibig customers --cost of program
participated 5129, 580, 200
1} General 1) HNot provided 1} %ot provided
residentiat
2) Generat 2) Not provided @1 Het provided

residential

3) General
residentiat

4} General
residentiat

3} Not provided

&) Not provided

5) General

) %1 Mot provides
fesidentiat

3} Not provided
4} Not provided

%} Not provided
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Jurisdiction Prografs Motivation Specifications jarget Groups Participation Evatustion
jgaho 1} Zaro interest 1) Not provided 1] GF interest 1) General 1) Not provided 1)} Net provided
program --Quatified measures residentiai
Jdnsulation
Meatherization
««5100 minifmum cost
21 Cash grants Z) dot provided 2} Up to 70% of cost 2} General 2} Hoy provided 2} Hot provided
savings not o exceed residential
cost of measure
instalied
~-minimum $70
3} Heater 3) Not provided 3} instatlation of 3) General 3} Not previded 3} Not provided
rebate energy efficiaent residential
water heater--550 & commercial
Erlingis 1) Low interest 1) Sgatutory 1} Gualified neasures 1) General 1) Pilot 1) €vatuation pending
financing --maximum $3, 000 residental gragram (19871988}
single Family to
$8,000/4 unit
21 Energy 2) Statutory 2} Qualified measures 2} Low income/ 2) Pilot 2) Evaluation pending
wgatherization ~-free installation senior program {1987-1988}
3} Heater 3} Statutory 3) Quatified heating citizens
rebate eqglipment 3} Generat 3} Pilot 3) £valuation pending
-=5108 credit residental program (1987-1988}
on bilt
{ i 1} Low/no ingerest 1} Statutory 1} Instatiation of 1) General 1} Repealed 1) Repeaied~-
fipancing {fRepeaied conservation measures residential negative public response
after 1 year) ~--lnterest varies Lo added cost
with measure installed
-«payback 2«4 years
wup to $7,500 loan
HMa i ne 1) Low interest 1) Statutory 1) instaliation of T} Ganeral 1) Low partici- 1) Poor response with
foan energy Conservatiocnh residentiai pation direct {ovans
improvements
--6% intgrest
«u$2%3-52,000 loans
~=measures jnclude
instatlation, sclar
heating, etc.
21 No interest 2) Statutory 2} Energy consecvation 21 Low income 2} Low partici- 2} Poor response with
lopans improvements residential pation direct joans
~-up to $7%50 loans
~~5amE MEASUres as
low interest
3) Hot waier 3) Statutary 3} instailation of 3) Geperat 3) High 3} Most successful
canservation low cost energy residentiag program
saving devices “w«$EVINGs Over
--heater insglation $3,000,900 a
wwfow flow s{awer year
«w=faucet aBrators
4) Apptiance i) Statutory 4} Replacement with 4} General h) Pilog 4) Report pesnding
retate energy efficient residential progras
appliances
-=530~550
Michigan 1) Low interest 1} Statutory 1) install conservacion 1) Generai 1) As of 1983, 1} Current evaiuation
tpEns measuUres residential gver 9,200 pending
--insuiaticn, storm Ioans «wa5 of 1983,
windows and doors savings of
--interest = §-12% $957,000/year
--3-5 year payoff
-«5300 to ho [imit
2} Zero interest 2) Statutory 2) tnsuiation snd 2} Generat 2) As of 1983, 2} Current evaluation
lpans conservation devices residential Sty million penging
--gas Customers in loans ~-a2s 0f 1983,

--% year payoff

savings of

S4.2 mitiion/year
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Jurisiticgion

Minnesota 1} Appiiance

rebate

2) tow/no interest
toans

Hotivation

Specificatians

Target Sroups

Participation

1} Statutory

2) Statutery

IR T 1) weatherization

foan program

1) Not available

1}

2}

Quatified apptiances
~ecantral air conditionar
e TODM BET
~--refrigerator/freezer
~--gtectric water heater
~~$10-5400

Not avafilabie

1} General
rasidential

2) General
residential

1

$2, 00056, 600
--guaiified measures
a} storm doors,
windows
5} insulation
c) treatment
for air
leakage
~=interest rate
based on house-

haid income and
dependents

~-«1% reduction for
werkshop

participants

1} Net gravided

2) Not provided

fvaivation

1} £stimated cost
effecrive for
participant and
tility

2) Not provided

1} General

t) Zero interest
payment

2) Low interest
ipans

3} Shared savings

1) Reguistory
requirement

2) Reguiatory
requi rement

3

Regulatory
ragiirement

weatherization
mEASUrEs
~-housenoid [ncome
betow $30,000
Weatherization
measures
-=househoid income
beiow $50, 000
w8 interest
Weatherization
measures instalied
by private company
~=CUHELOMET pays
ingtatlation
~-uatitity pays
cempany for
saVvings

Haw York 1) Consumer

canservation

1) Statutory

s

Plan adopted by PuUC
for each utifity
~egpst financed by
utility ar bank
~=COsSt reCOverable
over 7 years
from savings
-=interest set
by commission
~=82, 50056, 000
tean maximem

1) Generai

1} 693 1oans
residential since inception
1) 5,000
residential pariicipants
as of 1986

2

General
residential

3} General
residential

1} Alt vtigible
GONSUME s

1) Not provided

1

Not completed

2

Not completed

3

Not compieted

1) From 1982-85,
15,000 toans
for $70,000,000
worth of
of conservation
measuras

1) 1982-8%, estimated
8255 mitlion savings
O CUSTORErsS
~=G mellion
Barrels of ol




86

Jurisdiction Programs Mativation specifications Target Groups Participation tvatuation
Gregorn 1) Zaro interest 1 VYoiuntary 1) lnstallaLiOQ af 1} Generai . 1} Over 80,000 1} Neot provided
: paymen?, weatherization residential homes weather-
measures ized under the
--tnsutation, 3 programs
weatherstripping,
storim windows, ete.
--54-%5,000 loan
2} Cash rebates 2) Statutory 2) instaltation of 2) General 2} Over 80,000 2) Net provided
weatherization residential homes wiather-
mEASUFES ized under the
-~29% of cost 3 programs
up o $350
3} tow interest 3) Statutory 1) instaifavion of 3} Generatl 3} Over &0,G00 3} Kot provided
loars weatherizasion residential homes weather-
ReASUres ized under the
--55, 000 maximun 3 programs
“=G=1/2 to 13-1/4%
ingerest based
on effectiveness
--10 year payoff
4y Energy 03 votuntary 4} Insgatjation of B} Generad ) 11,000 of 4) Not provided
buyback weatherization residengial H0, 000 customers
MEasures have been
~~buyback based on weatherized
esvimated first
year savings
«=buyback lesser
of 85%% of cost
of measura or
32 cents per kwh saved
T s 1} Zeroe interest 1} Statute 1)} Instati conservation 1} General 1} Low due to 1) Not provided
teans MEASUIES residential eligibility
~-insutation, caulking requiyrements,
weatherstripping, HMade easiar
heat pumps, since 1984
salarscreen,
efficient air
conditioner, etc.
--8i, 000 maximum
-~7 year payhack
fennesses 1) Zervo interest 1} TVA initiated 1} instatiation of 1} General Y1 Over 585,000 1) txceilent
Vit bey foan waatherization and residential homes weatherized
Authoricy conservaticn measures ~-over 50,000
~~woatherization heat pumps
-~leat pump, instailed
solar water
heating, Ssun-
5Creens, ete.
~~maximuim-51, 200 foan
- yoar payoff
~rposSt INsStEltation
inspection
2) low interegst 2) TVA initiated 2) Instali same as 2) General 2) Over 48%,000 2} txcelient
foan zer0 iNLerast residential homes weatherized
—-Max imum~$3 800 ~~over 50,000
“=10 year payoff heat pumps
instatled
3 Cycle and 3y TYA initiated 3} $2-85 credit per 3) Generat 3) Over 6%,000 3) Excellent
SAVE month for cyciing resigential air condition

of power

cyeling

-~dver 61,000
water heater
cyeling
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Gurisdiction Programs Motivation Specifications Target Groups Participation Evaluation
Washington 1} Zero interest 1} City mandate 1) tnstallation of 1) General 1} Not provided 13 Not provided
toans weatherization residential

2

Cash grants

23 City mandate

2

measures
w~insutation,
pipe wrap,
cautking, storm
windows, etc.
-=14 year loan,
fio payment
First S year
instatiation of
weatherization
fneasures
--same #s ZiP
~mQragl up to
71.8% of cost
affective work

Generat
residential

2) 33% of efigible
participated
~~T10% chose

cash grant

2) Not provided

Preparsd by Gary ige,

formerly on staff with the fubiic Ysilities Commission.
materials received from other jurisdictions, which are listed in Appendix A,

The information provided has been compiled From



Source:

Appendix H

Table 3. Characteristics of Financial lncentive Programs for General Markets

Only electricaliy-  Program began

heated or air by offering Contractor  Penetration
conditioned homes inans, then marketing of market
eligiple added or {5}
chgnged to
rebates
fonneville Power Yes Yes No 36
Administration
ity of Austin Yes Ltoan only Ko <10
ity of Santa Monica No No, some free Yes 35
measures are
installed
Fugene Water and Yes Yes Ko 50
Electric Board
Florida Power Yes Rebates only Yes <1
and Light
general Public Yes Contractor Yes N/AY
Utilities paid for
sayings; free
te customer
Pacific Gas and No Yes Yes 30
Electric
Portland General Yes Yes Ne 4p
Electric
Public Service Ho Leans only, No <3
Electric and Gas Co. interest rate
varies by income
Pfuget Sound Power Yes Yes No 85
and Light
Seattle City Light Yes No Ne
Southern California No Yes Yes 90
Gas Co.
Southern California Yes Yes Yes 90
Edison
Tennessee Valiey Yes Loans only No 30
Authority

*Program is only offered to sslected housenolds in selected locations,

Linda Berry, Marjie Hubbard, Dennis White, A Review of T'inancial
incentive, Low-Income, Elderly and Multifamily Residential
Conservation Programs {(Washington, D.C.: U.8. Department of Energy,
Office of Conservation and Renewable Energy, 1986).
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Appendix |

Table 1. Programs nominated most frequently by trade associations and

researchers, by type

Financial Incentive and Low Income

California

City of Santa Monica
Pacific Gas and Elegctric
Southern California Gas™
Southern California Edison™

Pacific Northwest

Bonneville Power Administraiion*
Puget Sound Power and Light
Seattle City Light

Other locations

City of Austin, Texas "
Tennessee Valley Authority

Elderly

Georgia Power
Puget Sound Power and Light

Multifamily

Source:

A1l major investor-owned California utilities have multifamily
programs.

Pacific Gas and Electric was named as one of the most successful.
City of Palo Alto, California
Northern States Power and the Energy Resource Center, St. Paul
Minnegasco and the Minneapolis Energy Office
Citizens Conservation Corporation, Boston,

Linda Berry, Marjie Hubbard, Dennis White, A Review of Financial
incentive, Low-Inconme, Elderly and Multifamily Residential
Conservation Programs (Washington, D.C.: 1.8, Department of Energy,
Office of Conservation and Renewable Energy, 1986).
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Appendix J

Formula for Determining a Utility's Revenue Requirement

R=0+ (V- Dr
where:

R is the total revenue required,

G is the operating costs,

\Y is the gross value of the tangible
and intangible property,

D is the accrued depreciation of the
tangible and reproducible property,

(V - b)Y is the net value or investment

and is referred to as the rate base, and

r is the allowed rate of return.

Source: Charles E. Phillips, Jr. The Regulation of Public Utilities: Theory
and Practice, (Arlington: Public Utilities Reports, Inc., 1984).
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Appendix K

Appliance Sense

This graphic illustration shows how different house-
hold activities use energy, in a typical family of four.
Note the very large share of total energy repre-
sented by hot water heating.

TV, raclic

& stereo . . dishwasher
5% oy . 3%,
water
heater
400
"t,h" P
lﬁ.
_M‘“ ‘ il f

caoking frost-free
1. refrigerator

20

[R—
;

Source: Hawaii Depdrtment of Planning and Econo_mic Development, Saving
Energy and Dollars in the Home (Honolulu: 1985).
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Appendix L

COMMENTS TO THE PRELIMINARY DRAFT REPORT OF THIS STUDY

o T

Samuei B K Chang I
lrector Lo /
Directo B ﬁ.\ L
Co A .

| IV .
VA AN
[ I N

LEGISLATIVE REFERENCE BUREAU
State of Hawas

State Capitol

Monoluiu, Hawai 96813

Phone {808) 548-6237

December 31,1987
3734-A

Mr. Hidete Kono, Chairman
Hawair Public Utilities Commission
465 South King St.

Honolulu, Hawaii 96813

Dear .Roho:

| am enclosing an advance, courtesy copy of the final draft of the Bureau's
report on utility financing programs for energy conservation, prepared in
response to House Resolution No. 14, H.D. 1 which was adopted during the 1987
legisiative session. Your review and comments would be greatly appreciated. |
believe your staff liaison to the study received an earlier draft of certain
chapters as well as a copy of the proposed legislation which has been made part
of Chapter 6. The final version of the proposed legislation remains essentially
unchanged except for the addition of a section {(currently numbered as section
-13) that would authorize the Commission to allow -utilities to earn a rate of
return on their investment in energy conservation programs that achieve certain
energy efficiency performance goals.

As | am sure you are aware, we are on a tight schedule to submit a final,
printed wversion of the study to the Legislature prior to the convening of the
Regular Session of 1988. Accordingly, | would appreciate receiving any comments
you may have by January 11, 1988.

On behalf of myself and all of us at the Bureau, thank you very much for
your assistance, and best wishes for the New Year.

Sincerely

Lo,
Samuel"B. K. Chang
Director

SBKC:ctn
Enciosure
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HIDETO KONO
CHARMAR

JOMN WAIHEE
GOVERNGR

ALBERT Q. Y. TOM
COMMISSIONER

STATE OF HAWAI

PUBLIC UTILITIES COMMISSION CLYDE . DUPONT
DEPARTMENT OF BUDGET AND FINANCE COMMISSIONER
465 S. KING STREET
KEKUANADA BUILDHNG, FiRST FLOOR
HONOLULL, HAWAI 95813

January 11, 1988

Mr. Samuel B.K. Chang, Director
Legislative Reference Bureau
State of Hawaii

State Capitol, Room 004
Honolulu, Hawaii 56813

Dear Mr. Chang:
Subject: Utility Financing of Energy Conservation

We have reviewed your Bureau's report on utility financing
programs for energy conservation in response to House Resolution
No. 14, H.D. 1 adopted in the 1%87 Legislative session,

In the 1987 Legislative session, House Resclution No. 375
relating to Integrated Resource Planning (IRP) was also adopted.
IRP incliudes two new factors (conservation and load management)
which may not have been considered in the past planning processes
and should be considered.

In our response to H.,R. No. 375 we have established a task
force which will be engaged in the development and implementation
of an IRP which will require considerable amount of effort, time
and money. We are also in the process ¢f retaining a consultant
to assess and scope a plan specifically for Hawaii rather than
relying solely on the Mainland's experience. Our recommendation
to the 1988 Legislature is that no additional legislation is
required at this time and that a report prepared by the task
force be submitted to the 1989 Legislature.

Inasmuch as IRP includes conservation as only one part of
the overall planning process, we believe that legislation
relating to utility financing of energy conservation at this time
is premature pending the task force final development and
implementation of IRP, We believe that conservation will be
discussed in the overall IRP. Accordingly, we suggest that there
be included as part cof the final report, a mention of the task
force's pending assessment ¢f IRP.
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Mr. Samuel B.K. Chang
Page 2
January 11, 1988

Although we had been preparing a report on H.R. No. 375 for
the past several months, the final recommendations were
formulated in mid-December, 1987. We apclogize for not bringing
this to your attention earlier,

Hideto Kono
Chairman

HK:LY:eh
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